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The Trusted Integrator for Sustainable Solutions

REMOVAL SUPPORT TEAM 2
EPA CONTRACT EP-W-06-072

March 14, 2013

Ms. Kimberly Staiger, On-Scene Coordinator
U.S. Environmental Protection Agency, Region II
Removal Action Branch

2890 Woodbridge Avenue

Edison, NJ 08837

EPA CONTRACT No.: EP-W-06-072

TDD No.: TO-0027-0097

DOCUMENT CONTROL No.: RST 2-02-F-2331

SUBJECT: REVISED SITE-SPECIFIC UFP-QUALITY ASSURANCE PROJECT PLAN,
BARTH SMELTING CORP. SITE, NEWARK, ESSEX COUNTY, NEW
JERSEY (Rev. 1)

Dear Ms. Staiger,

Enclosed please find the Revised Site-Specific Uniform Federal Policy (UFP) Quality Assurance
Project Plan (QAPP) for the Removal Assessment to be conducted at the Barth Smelting Corp.
Site, Newark, Essex County, New Jersey beginning on March 26, 2013. If you have any
questions or comments, please do not hesitate to contact me at (732) 585-4441.

Sincerely,

Weston Solutions, Inc.

£

Scott T. Snyder, CHMM
RST 2 Project Manager/Group Leader

Enclosure
cc: TDD File No.: TO-0027-0097
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CROSSWALK

The following table provides a “cross-walk” between the QAPP elements outlined in the Uniform Federal
Policy for Quality Assurance Project Plans (UFP-QAPP Manual), the necessary information, and the
location of the information within the text document and corresponding QAPP Worksheet. Any QAPP
elements and required information that are not applicable to the project are circled.

QAPP Element(s) and Corresponding Section(s) of Required Information Crosswalk to Crosswalk to QAPP
UFP-QAPF Manual QAPP Section Worksheet No.
Project Management and Objectives
2.1 Title and Approval Page - Title and Approval Page Approval Page 1
22 Document Format and Table of - Table of Contents TOC
Contents - QAPP Identifying Approval Page 2
221 Document Controt Format Information
222 Document Controf
Numbering System
223 Table of Contents
224 QAPP Identifying
Information
23 Distribution List and Project Personnel Sign-Off | - Distribution List Approval Page 3
Sheet - Project Personnel 4
231 Distribution List Sign-Off Sheet
232 Project Persomnel Sign-Off
Sheet
24 Project Organization - Project  Organizational 2 5
241 Project Organizational Chart Chart
242 Communication Pathways - Communication 6
243 Personnel Responsibilities Pathiways
and Qualifications - Personnel 7
244 Special Training Responsibilities and
Requirements and Qualifications
Certification - Special Personnel 8
Training Requirements
235 Project Planning/Problem Definition - Project Planning i
251 Project Planning (Scoping) Session  Documentation
252 Problem Definition, Site (including Data
History, and Background Needs tables)
. - Project Scoping 9
Session
Participants Sheet 1¢
- Problem Definition, Site
History, and '
Background
- Site Maps (historical
and present)
2.6 Project Quality Objectives and - Site-Specific PQOs 3 11
Measurement Performance Criteria - Measurement 12
2.6.1 Development of Project Performance Criteria
Quality Objectives Using the
Systematic Planning Process
262 Measurement Performance
Criteria
2.7 Secondary Data Evaluation - Sources of Secondary 1
Data and Information 2 13
- Secondary Data
Criteria
and Limitations
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QAPP Element(s) and Corresponding Section(s) of . . Crosswalk to Crosswalk to QAPP
UFP-QAPP Manual Required Information QAPP Section Worksheet No.
2.8 Project Overview and Schedule - Summary of Project 4 14
281 Project Overview Tasks
282 Project Schedule - Reference Limits and 15
Evaluation
- Project 16
Schedule/Timeline
Measurement/Data Acquisition
il Sampling Tasks - Sampling Design and 5 17
311 Sampling Process Design and Rationale
Rationale - Sample Location
3.12 Sampling Procedures and Map . 18
Requirements - Sampling Locations and
3121  Sampling Collection Methods/SOP
Procedures Requirements 19
3122  Sample Containers, - Analytical Methods/SOP
Volume, and Requirements 20
Preservation - Field Quality Control
3123  Equipment/Sample Sample Summary 21
Containers Cleaning - Sampling SOPs
and Decontamination - Project Sampling SOP
Procedures . References 22
3.124  Field Equipment - Field Equipment
Calibration, Calibration,
Maintenance, Maintenance,
Testing, and Testing, and
Inspection Inspection
Procedures
3.1.25  Supply Inspection
and Acceptance
Procedures
3.126  Field
Documentation
Procedures
32 Analytical Tasks - Analytical SOPs 6 23
321 Analytical SOPs - Analytical SOP
322 Analytical Instrument Calibration References
Procedures - Analytical Instrument 24
323 Analytical Instrament and Calibration
Equipment Maintenance, - Analytical Instrument and 25
Testing, and Inspection Equipment
Procedures Mainienance,
324 Analytical Supply Inspection Testing, and
and Acceptance Procedures Inspection
33 Sample Collection Documentation, - Sample Collection 7 26
Handling, Tracking, and Custody Documentation
Procedures Handling, Tracking, and
331 Sample Collection Custody SOPs
Documentation - Sample Container
332 Sample Handling and Identification
Tracking System - Sample Handling 27
333 Sample Custody Flow Diagram
- Example Chain-of-
Custody Form and ~ Seal
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QAPP Element(s) and Corresponding Section(s) of . . Crosswalk to Crosswalk to QAPP
UFP-QAPP Manual Required Information QAPP Section Worksheet No.
34 Quality Control Samples QC Samples 5 28
34.1 Sampling Quality Control Screening/Confirmatory
Samples Analysis Decision Tree
342 Analytical Quality Control
Samples
35 Data Management Tasks Project Documents and 6 29
351 Project Documentation Records
and Records Analytical Services 30
352 Data Package Data Management SOPs
Beliverables
353 Pata Reporting Formats
354 Data Handling and
Management
355 Data Tracking and
Control
Assessment/Oversight
41 Assessments and Response Actions Assessmenis and 8 31
41.1 Planned Assessments Response Actions
412 Assessment Findings and Planned Project 32
Corrective Action Responses Assessments
Audit Checklists
Assessment Findings and
Corrective Action
Responses
42 QA Management Reports QA Management 33
Reports
43 Final Project Report Final Report(s)
Data Review
51 Overview
52 Data Review Steps Verification (Step I} 9 34
52.1 Step I: Verification Process
522 Step II: Validation Validation (Steps Ila and 35
5.2.2.1 Step ITa Validation 11b) Process
Activities Validation (Steps Ifa and 36
5.2.2.2 Step Ib Validation 1Ib) Summary
Activities Usability Assessment . 37
523 Step III: Usability
Assessment
5.2.3.1 Data Limitations
and Actions
from Usability
Assessment
5232  Activities
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QAPP Worksheet #1: Title and Approval Page

Title: Site-Specific UFP Quality Assurance Project Plan (QAPP)
Site Name/Project Name: Barth Smelting Corp. Site
Site Location: 99 Chapel Street, Newark, Essex County, New Jersey

Revision Number: 01
Revision Date: Not Applicable

Weston Solutions, Inc

Lead Organization

Dipanjali Chavan

Weston Solutions, Inc.

1090 King Georges Post Road, Suite 201
Edison, NJ 08837

Email: Dipanjali.chavan@westonsolutions.com

Preparer’s Name and Organizational Affiliation

12 March 2013

Preparation Date (Day/Month/Year)

Site Project Manager: M

Signature /

Scott Snyder/Weston Solutions, Inc.

Printed Name/Organization/Date

QA Officer/Technical Reviewer:

Smita Sumbaly/Weston Solution, Inc.

Printed Name/Organization/Date

' L~
EPA, Region Il On-Scene Coordinator (OSC): - D,

Sighature [ a

Kimberly Staiger /EPA, Region II

Printed Name/Organization/Date

EPA, Region Il Quality Assurance Officer (QAO):

Signature

Printed Name/Organization/Date

Document Control Number: RST 2-02-F-2331
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QAPP Worksheet #2: QAPP Identifying Information

Site Name/Project Name: Barth Smelting Corp. Site

Site Location: 99 Chapel Street, Newark, Essex County, New Jersey
Operable Unit: 00

Title: Site-Specific UFP QAPP

Revision Number: 01

Revision Date: Not Applicable

1.

S T S S

Identify guidance used to prepare QAPP:
Uniform Federal Policy for Quality Assurance Project Plans. Refer to DESA Methods.

Identify regulatory program: EPA, Region Il

Identify approval entity: EPA, Region 11

Indicate whether the QAPP is a generic or a site-specific QAPP.

List dates of scoping sessions that were held: 10/9/2012, 3/5/2013

List dates and titles of QAPP documents written for previous site work, if applicable:
Site-Specific QAPP — Barth Smelting Corp., February 20, 2013

List organizational partners (stakehdlders) and connection with lead organization:

None

If any required QAPP elements and required information are not applicable to the
project, then provide an explanation for their exclusion below:

None

9. Document Control Number: RST 2-02-F-2331
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QAPP Worksheet #4: Project Personnel Sign-Off Sheet

[Copies of this form signed by key project personnel from each organization to indicate that they
have read the applicable sections of the site-specific QAPP and will perform the tasks as described;
add additional sheets as required. Ask each organization to forward signed sheets to the central
project file.]

Organization: _Weston Solutions, Inc., RST 2

Project Personnel

Title

Telephone
Number

Signature

Date QAPP
Read

Kimberly Staiger

EPA, Region 11, OSC

(732) 452-6415

7

3’//5”/// 3

Timothy Benton

HSO,RST 2

(732) 585-4425

Yl

Smita Sumbaly

QAO, RST 2

(732) 585-4410

A
P

S/4//3

Scott Snyder

SPM, Field Personnel,
RST 2

(732) 585-4441

3113

Dipanjali Chavan

Field Personnel,
RST 2

(732) 585-4437

)
o

HIH 1S
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QAPP Worksheet #5: Project Organizational Chart

Identify reporting relationship between all organizations involved in the project, including the
lead organization and all contractor and subcontractor organizations. Identify the organizations
providing field sampling, on-site and off-site analysis, and data review services, including the

names and telephone numbers of all project managers, project team members, and/or project
contacts for each organization.

EPA, Region II
OSC: Kimberly Staiger
Weston Solutiens, Inc.

RST2
SPM

Scott Snyder

EP-W-06-072
QAO: ' Site HSO/Sampling Management
i Scott Snyder
Smita Sumbaly Field Team: SPM >
Weston Solutions, Inc., RST 2 Scott Snyder Weston Solutions, Inc., RST 2

Dipanjali Chavan

DESA Data Review: Waeston Solutions, Inc., RST 2

DESA Data Validator

Acronyms:

EPA — U.S. Environmental Protection Agency

HSO — Health & Safety Officer

0OS8C — On-Scene Coordinator

QAO — Quality Assurance Officer

RST - Removal Support Team

SPM — Site Project Manager

DESA - Division of Environmental Science and Assessment



1edeuely 100fo1d S — NS

we2 [, woddng [eaoway — 1SU

. el 30olo1d eouemssy ANEnd) — JdV0
apemsSsy Anend) — v

JORUIPIOOD) SULDS-UQ — DSO

1030 L1R5es pue YesH — OSH
Aouady UOHI0Id [BIUSHUOIAUY 'S ] — Vdd

T 1sd

‘032 “woneoo] endsoy yuawdmbs
aanooioid younostad ‘sprezey ans motaazurerdxyg 1¥FP-688 (TEL) IapAug 100§ | “ou[ ‘SUCHNIOS UClIA “OSH Sunsop 2S-uQ) L37eS puE [IESH
1S4
angoerp [eacxdde Jqv0O 1588 (TEL) 1apLug Podg | “oul ‘SuoRNog UM, ‘WS ddv0 01 spsunsnfpy
(o1ucH29[5 10 UaNLIA TeqlaA) 13a3{01d aU; 0 pIEsel 7 1Sd
U} s1a7je SUDEW-UCISIIOp PUe V() ‘edIuyas) [[Y 1v¥-58s (Z€L) 1piug podg | U] SUONNJOg UoISoM TS JSO VdH Yim Joejuos Jo o
aanpadoarg Jun N e N Lnuyq arqisuodsayy SIALI(] UOT)ENUNIWO))
: auoyJ

10 UOISIASY
aurg “dxopy Sunpwg yureq
ddV O dyroadg-a1g

sAesq)e ] HONEIIUNTIWO)) :G# IS0 JAVO




01

'§190130 Sumoenuo)) pue ‘1IIQ 1weloid v ‘Iefeury wreiSold 7 1S Jo uolssassod Ul ore sowmsal §,10108u00qns SUIpnjoul ‘SIqUIDWL 7 ISY [V 4

+5IEOX ¢ JUSWRFEURL ple uenas[od adues “U[ ‘SUOHN|OS UCISaM 7 1SY ‘[euuosiad protgy ueaey)) eluedyy

"JUSIaSRURL PUR UONIT00 o[dwEs pue
uoas Supduwes Fuump L1ajes pue qiesy pue 7184

Sk €1 | WO romyoe) o Sunnooxa pue Sunuawaydury "ou] ‘SUCHN[OS UCISIM | “Tomotasy [edruysa] ‘OSH ‘WdS JOpAUS 109§
“Sunjem

VN | UOISIOSp pUe UOIILD ‘UOHBUIPI00d 103foxd [y 11 uoi3ay “vdd 280 Vdd Jo8rerg Aprequury

suonedyIend) sapipqiseodsayy uonenyry ML JUreN
uWILRdXY pue uopeInpy [BucnBZINES IO

10 UOISTAYY
aug "dio) Sunpewg yieq
ddvO dyIoadg-aig

a[qe 1, suoyedyend) pue SInqIsuodsdy [PUUOSII] :L# JINRYSHIOAN JIVO




‘OSH 7 1S Jo uoissassod I aIe STOHEIIIMSD §,JOIDLIU0IGNS SuIpnyour ‘sI19quawt 7 1§ [V
"SUONESIQO [ENIORNU0D PUE “[BIINY2a]) ‘[BEa] (M S0UBULIOJU0S SUIUIRIUIEUL 9] M saInpasoxd

Il

saoxdun o1 paxmbai sayseosdde st pue Guaurasoxdur fenunuos 10§ soptumuoddo SurziuSooal Ul sampadold pue s3deotoo Sy UI PIUTEN) AI8 SISGUISW WES) [[V

OSH “ouf
‘suonn[os
sIRAA 7 A1aAy UOISO M Burddiyg spoon snorefueq
5 Japea]
dno1n/,0v0o
papasu se pue “ouy seakordums TTe o) papraoxd
Juetiordure SUoTMog sSurmes], juetadinbyg SuLioyuopy
.y fentut wodp uolsam Ty pue ‘007 pue 001 SDI ‘eqLog SO
AloAe Sururen "0Z1°0161 MIO 6T UI PAUSqeISe
JOYSaIAI 5B se (VHESO) UoneSuupy
pue yuowkojdus OSH “oul Wesl pue K19ges reuonednasy
aseqeIR(] SHA “auf reuur uodn Uit SuOnNIOS | yym souerdwos smsus 0} papiaoid Sururery,
“3U] ‘SUONNOS UCISaA | ‘suchnjog uoisem saakordus v 218 A[IRd X uoIsaM aq [[# Sururen Kjozes pue yyeeyy | A9UES pue yiEsH
“UOTSTADI
JIV0 Jolew & Surmorof seaso[dwn
1Te 01 payuasaxd ag [[Ix Sururen
Toysagel JIVO ‘ddVO oUeusD
aq: pue ‘sue[d jIom ‘SJOS SdIVD
§umumen ogads-ag1s o) usemisq diysuoneal
IYSaIas S8 o syuasard Suuren oyl "ddvo
pue juswrfordurs dAN oy m paqreiep sanIqisucdsal
[BLTI OV “our pue ‘siuomrannbai ‘suotsiaoid
sseqered SHA ouf | wodn [eunostad ‘SUONNIOS a1 eonponur o} jeuuosiad g 189
“ou] ‘SUONN[OG UOISIA, | ‘SUONN[OS UCISoAL | PR T ISY IV papasau sy uosam [[e 01 paruosaxd st Fumuren STy, Surmer] JAVO
[sxardures 10 53)EOIJ1)I32 puE SPI0IL SUINILI) JO UoNE0] AJ10adg]
[SAIBIYILID)) / SPAOINY WoNeIMV Surureay, Aeq ZOPIAOL ] 38an07) yo monduasa( 10 uopdunyg
gumea ], Jo uonesoy [BuOneZIuESA() / Surarey Sururer ], Suurea g, ML g Burmyea], pazieads yafoag
S, [PUUOSIa g sdnous)
/ punosiag

10 UOISIASY

ajqe ] studmaanbay Sururel], Puuos.Idg [e1oadg (84 199qSIoM JIVO

ong "diop unjewg Yureq

ddv 0 oyLoadg-a1g




Site-Specific QAPP
Barth Smelting Corp. Site

QAPP Worksheet #9: Project Scoping Session Participants Sheet
Site Name/Project Name: Barth Smelting Corp. Site
Site Location: 99 Chapel Strect, Newark, Essex County, New Jersey
Operable Unit: 00
Date of Sessions: 10/9/2012, 3/5/2013
Scoping Session Purpose: To discuss questions, comments, and assumptions regarding
technical issues involved with the Removal Action for the Site.

Revision 01

Name Title Affiliation Phone # E-mail Address *Project Role
Kimberly Staiger |  EPA OSC EPA, Region II [/32)452-6415  Staiger Kimberly@ep osc
é.gOV ’
. . Weston
Scott Snyder | Frincipal Project | g o Ine., | (732) 585-4441 PoShyvder@westonsol SPM
Scientist utions.com
. RST 2
Comments/Decisions: AS part of the Removal Assessment, Weston Solutions.

Inc.(WESTON). Removal Support Team 2 (RST 2) is tasked with
the advancement of 40 boreholes to the depth of 2 feet (ft) below
ground surface (bgs) using Geoprobe® direct-push method and

collection of up to 197 grab soil samples. includin ualit

Assurance/Quality  Control (QA/QC) samples, from the former
Barth Smelting facility footprint and the adjacent Terrell Homes
housing complex. The Site (former Barth Smelting facility and
Terrell Homes housing complex) will be divided into 100-ft X 100-
ft grid pattern. Ten boreholes will be advanced at grid nodes within
the former Barth Smelting facility footprint and 30 boreholes will be
advanced at grid nodes within the Terrell Homes housing complex.

. With the exception of three locations, grid nodes falling on paved

portions of Terrell Homes housing complex have been omitted.

_ " From boreholes advanced within paved areas RST 2 will collect soil

samples from 0-6 inches, 6-12 inches. 12-18 inches. and 18-24
inches. From boreholes advanced within unpaved areas RST 2 will
collect soil samples from 0-1 inch, 1-6 inches, 6-12 inches, 12-18
inches, and 18-24 inches. The samples will be collected to
determine if operations at the former Barth Smelting facility have
impacted the soils within the footprint of the facility and the
adjacent Terrell Homes housing complex. Soil samples will be
collected in 4-oz. jars (as requested by the lab). Field duplicate and

Matrix Spike/ Matrix Spike Duplicate (MS/MSD) samples will be
collected at a rate of one per day for soil sampling OR one per 20

soil samples. Boreholes will be backfilled and patched to match the
surrounding area after sampling is completed. Wastewater generated
from equipment decontamination will be collected in drums and
temporarily stored at the site. The wastewater will then be picked-
up and disposed of at a licensed facility. The soil samples will be
submitted to the U.S. EPA DESA laboratory for Target Analyte List
(TAL) metals, mercury, and tin analysis. The soil samples will be
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collected for a definitive data QA Objective. Soil samples collected
from the 0-1 inch interval will be designated for sieving with a 250-

micron stainless steel sieve and pan. Sampling will tentatively begin
on March 26, 2013.

Action Items: The revised CLP Request Form was submitted by RST 2 for
' laboratory procurement on March 12, 2013.

Consensus Decisions:  Soil sampling at the Site will commence on March 26, 2013.
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QAPP Worksheet #10: Problem Definition

PROBLEM DEFINITION

The soil sampling to be conducted as part of the EPA Removal Assessment at the Site (including
the adjacent Terrell Homes property) is scheduled to begin on March 26, 2013. As part of the
Removal Assessment sampling event, RST 2 is tasked with the collection of soil samples from
the former Barth Smelting facility. The analytical data from this investigation will be used to
assist the EPA in determining the nature and extent of contaminated soil on the Site that was
once occupied by Barth Smelting Corp. If elevated concentrations of lead are detected in the soil
samples, addition removal activities may be conducted.

SITE HISTORY/CONDITIONS

- Barth Smelting Corp. operated on the Site from approximately 1946 to 1982, as secondary
copper smelter. Barth produced brass and bronze ingots and worked with non-ferrous metals.
The Site is located in the Ironbound Section of Newark, New Jersey, adjacent to the Passaic
River. The Ironbound section of Newark is historically an industrialized neighborhood. The
area of the Site has been industrialized since the late 1800s. The Site is currently occupied by
various maritime shipping and maintenance facilities. Barth Smelting Corp. operated on Block
2442 Lots 10, 11, 12 from at least 1946 until approximately 1982, and produced brass and
bronze ingots and also worked with non-ferrous metals. Prior operators include General Lead
Batteries, a manufacturer of lead acid batteries, and the New Jersey Zinc Company, a former zine
smelter. Barth was listed as an unrecognized Battery Lead Smelter site with a paper titled
“Discovering Unrecognized Lead Smelting Sites by Historical Methods™ written by William
Eckel et al, and published in the American Journal of Public Health, April 2001, however,
several resources exist labeling Barth Smelting as a secondary copper smelting facility. The New
Jersey Zinc and Iron Company, also known as the Newark Zinc Works, formerly operated on the
property now occupied by the Newark Housing Authority’s Terrell Homes. The Zinc Works was
one of the first commercial zinc oxide plants in the United States and operated on this location
from 1848 to 1910. In 1946, the Millard E. Terrell Homes, a family development with 275 units,
was constructed on the property formerly occupied by the New Jersey Zinc & Iron Company. A
playground and grass-covered play area are located on housing authority property just beyond
the fence that separates the Site and the apartment complex. Additional residential properties are
located across Chapel Street to the east.

PROJECT DESCRIPTION

As part of the Removal Assessment, RST 2 is tasked with the advancement of 40 boreholes to
the depth of 2 ft bgs using Geoprobe direct-push method and collection of up to 197 grab soil
samples, including Quality QA/QC samples, from the former Barth Smelting facility footprint
and the adjacent Terrell Homes housing complex. The Site (former Barth Smelting faclhty and
Terrell Homes housing complex) will be divided into 100-ft X 100-ft grid pattern.

14
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Worksheet #10: Problem Definition (Continued)

Ten boreholes will be advanced at grid nodes within the former Barth Smelting facility footprint
and 30 borcholes will be advanced at grid nodes within the Terrell Homes housing complex.
With the exception of three locations, grid nodes falling on paved portions of Terrell Homes
housing complex have been omitted. From boreholes advanced within paved areas RST 2 will
collect soil samples from 0-6 inches, 6-12 inches, 12-18 inches, and 18-24 inches. From
boreholes advanced within unpaved areas RST 2 will collect soil samples from 0-1 inch, 1-6
inches, 6-12 inches, 12-18 inches, and 18-24 inches. The samples will be collected to determine
if operations at the former Barth Smelting facility have impacted the soils within the footprint of
the facility and the adjacent Terrell Homes housing complex. Soil samples will be collected in 4-
oz. jars (as requested by the Iab). Field duplicate and MS/MSD samples will be collected at a rate
of one per day for soil sampling OR one per 20 soil samples. Boreholes will be backfilled and
patched to match the surrounding area after sampling is completed. Wastewater generated from
equipment decontamination will be collected in drums and temporarily stored at the site. The
wastewater will then be picked-up and disposed of at a licensed facility. The soil samples will be
submitted to the U.S. EPA, DESA laboratory for TAL metals, mercury, and tin analysis. The soil
samples will be collected for a definitive data QA Objective. Soil samples collected from the 0-1
inch interval will be designated for sieving with a 250-micron stainless steel sieve and pan.
Sampling will tentatively begin on March 26, 2013.

OBSERVATION FROM ANY SITE RECONNAISSANCE REPORT

On December 3, 2012, RST 2 conducted field screening activities for lead based paint for
playground equipments at Terrell Homes playground located in between the Site and the
adjacent apartment complex. Field screening for lead in playground equipment paints was
conducted using a portable XRF analyzer. Total of 13 lead readings including two to three
readings for each of the playground equipment and cinderblock wall separating the Site and
playground were recorded. Based on the field screening results, lead was detected at
concentrations ranging from 0.05 to 0.19 milligrams per square centimeter (mg/cmz) for the
playground equipment #1. For playground equipment #2, the lead concentrations ranged from
0.01 to 0.18 mg/em®. No lead was detected in paints in the playground equipment #3. Lead was
detected at a concentration of 0.01 mg/em? at one of the screening locations on the cinderblock
wall located behind the play area. The U.S. Department of Housing and Urban Development
(HUD) Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in Housing,
dated July 2012, Action Level for lead in paint is.1 mg/cm?.

From December 3 through 6, 2012, WESTON Site Assessment Team (SAT) collected a total of
150 surface and subsurface soil samples from the Terrell Homes playground, adjacent to the
former Barth Smelting Site; from two residential properties along Chapel Street; and from two
background locations outside of the influence of site activities. The samples collected from
Redemptoris Mater Seminary in Kearny and Lincoln Park in Newark served to document
background conditions. At each sample location soil samples were collected at depth intervals of
0-1 inches, 1-6 inches, 6-12 inches, 12-18 inches, and 18-24 inches.- '
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Worksheet #10: Problem Definition (Concluded)

All soil samples were submitted for analysis of TAL Inorganics (including mercury and tin).
Soil samples collected from the 0-1 inch interval were designated for sieving by EPA MAL with
a 250-micron stainless steel sieve and pan. Based on preliminary data, elevated levels of lead are
present in the playground soils and in the residential backyards (data is still preliminary and not
validated).  Further soil investigation recommended to determine the extent of lead
contamination at the Site.

PROJECT DECISION STATEMENTS

Analytical data will be compared with New Jersey Department of Environmental Protection’s
(NJDEP) Non- Residential Direct Contact Soil Cleanup Criteria, NJDEP Residential Direct
Contact Soil Cleanup Criteria and EPA Removal Management Levels (RML). EPA will use the
analytical data from this investigation to determine if operations at Barth contaminated soils on
Site and to determine if a removal action is required.
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QAPP Worksheet #11: Project Quality Objectives/Systematic Planning Process Statement

Overall project objectives include: Sampling will be conducted by RST 2 to determine if the soil
on the Site and the adjacent Terrell Homes property contains elevated concentrations of lead and
other metals.

Who will use the data? Data will be used by the EPA, Region II OSC.
What will the data be used for? The analytical data from this investigation will be used to assist
the EPA in determining the nature and extent of lead contamination and whether the soil on the Site

contains elevated concentrations of metals requiring a removal action.

What types of data are needed?

Matrix: Soil samples

Type of Data: ' Definitive data for soil samples

Analytical Techniques: Off-site laboratory analyses

Parameters: TAL Metals, Mercury, and Tin

Type of sampling equipment: ~ Geoprobe®, Plastic scoops, aluminum pie tins, sample jars, and
ziplock bags '

Access Agreement: Obtained by EPA, Region I1 OSC.

Sampling locations: The location of the soil samples will be collected from the
excavation areas on the properties and will be determined by the
OSC.

How much data are needed? Up to 197 soil samples (including 10 field duplicate samples) are
anticipated to be collected from sample locations throughout the Site. The samples collected will be
submitted for laboratory analysis for TAL Metals including mercury and tin.

How “good” does the data need to be in order to support the environmental decision?
Sampling/analytical measurement performance criteria for Precision, Accuracy, Representativeness,
Completeness, and Comparability (PARCC) parameters will be established. Refer to Worksheet #12,
criteria for performance measurement for definitive data.

Where, when, and how should the data be collected/generated? The soil samples to be collected
from the Site have been determined/approved by the EPA OSC. All samples will be collected using
methods outlined in the Standard Operating Procedures {(SOPs). The sampling event is scheduled to
begin on March 26, 2013.

Who will collect and generate the data? The soil samples will be collected by RST 2. Samples
will be analyzed by the EPA DESA laboratory and validated by EPA DESA data validators.

How will the data be reported? All data will be reported by the assigned laboratory (Preliminary,
- Electronic, and Hard Copy format). The SPM will provide a STR, Status Reports, Maps/Figures,
Analytical Report, and Data Validation Report to the EPA OSC. '

How will the data be archived? Electronic data deliverables (EDDs) will be archived in a Scribe
database. : ‘
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QAPP Worksheet #14: Summary of Project Tasks

Sampling Tasks:

As part of the Removal Assessment, RST 2 is tasked with the advancement of 40 boreholes to
the depth of 2 ft bgs using Geoprobe® direct-push method and collection of up to 197 grab soil
samples, including Quality QA/QC samples, from the former Barth Smelting facility footprint
and the adjacent Terrell Homes housing complex. The Site (former Barth Smelting facility and
Terrell Homes housing complex) will be divided into 100-ft X 100-ft grid pattern. Ten boreholes
will be advanced at grid nodes within the former Barth Smelting facility footprint and 30
boreholes will be advanced at grid nodes within the Terrell Homes housing complex. With the
exception of three locations, grid nodes falling on paved portions of Terrell Homes housing
complex have been omitted. From boreholes advanced within paved areas RST 2 will collect soil
samples from 0-6 inches, 6-12 inches, 12-18 inches, and 18-24 inches. From boreholes advanced
within unpaved areas RST 2 will collect soil samples from 0-1 inch, 1-6 inches, 6-12 inches, 12-
18 inches, and 18-24 inches. The samples will be collected to determine if operations at the
former Barth Smelting facility have impacted the soils within the footprint of the facility and the
adjacent Terrell Homes housing complex. Soil samples will be collected in 4-oz. jars (as
requested by the lab). Field duplicate and MS/MSD samples will be collected at a rate of one per
day for soil sampling OR one per 20 soil samples. Boreholes will be backfilled and patched to
match the surrounding area after sampling is completed. Wastewater generated from equipment
decontamination will be collected in drums and temporarily stored at the site. The wastewater
will then be picked-up and disposed of at a licensed facility. The soil samples will be submitted
to the U.S. EPA DESA laboratory for TAL metals, mercury, and tin analysis. The soil samples
will be collected for a definitive data QA Objective. Soil samples collected from the 0-1 inch
interval will be designated for sieving with a 250-micron stainless steel sieve and pan. Sampling
will tentatively begin on March 26, 2013.

Analysis Tasks:

Soil — Total Metal and Tin analysis — C-109
Soil - Mercury analysis — C -110

Quality Control Tasks:

The soil samples will be collected for definitive data QA objective. Field duplicate and
MS/MSD samples will be collected at a rate of one per property for soil samples (if samples
exceed 20 per property, collect every 20).
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QAPP Worksheet #14: Summary of Project Tasks (Continued)

Data Management Tasks:

Activities under this project will be reported in status and trip reports and other deliverables (e.g.,
analytical reports, final reports) described herein. Activities will also be summarized in appropriate
format for inclusion in monthly and annual reports.

The following deliverables will be provided under this project:

Trip Report: A trip report will be prepared to provide a detailed accounting of what occurred
during each sampling mobilization. The trip report will be prepared within two weeks of the last
day of each sampling mobilization. Information will be provided on time of major events, dates,
and personnel on-site (including affiliations). Tentatively to be provided April 12, 2013.

Maps/Tigures: Maps depicting site layout, contaminant source areas, and sample locations will
be included in the trip report, as appropriate.

Analytical Report: An analytical report will be prepared for samples analyzed under this plan.
This is to be provided two weeks after receiving validated data. Information regarding the
analytical methods or procedures employed, sample results, QA/QC results, chain-of-custody
(COC) documentation, laboratory correspondence, and raw data will be provided within this
deliverable.

Data Review: A review of the data generated under this plan will be undertaken. The assessment
of data acceptability or usability will be provided separately, or as part of the analytical report.

Documentation and Records:

All sample documents will be completed legibly, in ink. Any corrections or revisions will be
made by lining through the incorrect entry and by initialing the error.

Field Logbook: The field logbook is essentially a descriptive notebook detailing site activities
and observations so that an accurate account of field procedures can be reconstructed in the
writer's absence. Field logbook will be bound and paginated. All entries will be dated and
signed by the individuals making the entries, and should include (at a minimum) the following

Site name and project number

Name(s) of personnel on-site _

Dates and times of all entries (military time preferred)
Descriptions of all site activities, site entry and exit times
Noteworthy events and discussions

Weather conditions

Site observations

Sample and sample location identification and description”
Subcontractor information and names of on-site personnel

el S A il
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QAPP Worksheet #14: Summary of Project Tasks (Concluded)

10.  Date and time of sample collections, along with COC information
11.  Record of photographs
12. Site sketches

* The description of the sample location will be noted in such a manner as to allow the reader to
reproduce the location in the field at a later date.

Sample Labels: Sample labels will clearly identify the particular sample, and should include the
following:

Site/project number.

Sample identification number.

Sample collection date and time.

Designation of sample (grab or composite).

Sample preservation.

Analytical parameters.

Name of sampler.

NN R RN

Sample labels will be written in indelible ink and securely affixed to the sample container. Tie-
on labels can be used if properly secured.

Custody Seals: Custody seals demonstrate that a sample container has not been tampered with or
opened. The individual in possession of the sample(s) will sign and date the seal, affixing it in
such a manner that the container cannot be opened without breaking the seal. The name of this
individual, along with a description of the sample packaging, will be noted in the field logbook.

Assessment/Aundit Tasks: No performance audit of field operations is anticipated at this time.
If conducted, performance and system audit will be in accordance with the project plan.

Data Review Tasks: All data will be validated by EPA DESA data validators.

Definitive data projects: The data generated under this QA/QC Sampling Plan will be evaluated
according to guidance in the Uniform Federal Policy for Implementing Environmental Quality
Systems: Evaluating, Assessing and Documenting Environmental Data Collection and Use
Programs Part 1: UFP-QAPP (EPA-505-B-04-900A, March 2005); Part 2B: Quality
Assurance/Quality Control Compendium: Minimum QA/QC Activities (EPA-505-B-04-900B,
March 2005). '

Laboratory analytical results will be. assessed by the data reviewer for compliance with required
precision, accuracy, completeness, representativeness, and sensitivity.
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QAPP Worksheet #17: Sampling Design and Rationale

As part of the Removal Assessment, RST 2 is tasked with the advancement of 40 boreholes to
- the depth of 2 ft bgs using Geoprobe® direct-push method and collection of up to 197 grab soil
samples, including Quality QA/QC samples, from the former Barth Smelting facility footptint
and the adjacent Terrell Homes housing complex. The Site (former Barth Smelting facility and
Terrell Homes housing complex) will be divided into 100-ft X 100-ft grid pattern. Ten boreholes
will be advanced at grid nodes within the former Barth Smelting facility footprint and 30
boreholes will be advanced at grid nodes within the Terrell Homes housing complex. With the
exception of three locations, grid nodes falling on paved portions of Terrell Homes housing
complex have been omitted. From boreholes advanced within paved areas RST 2 will collect soil
samples from 0-6 inches, 6-12 inches, 12-18 inches, and 18-24 inches. From boreholes advanced
within unpaved areas RST 2 will collect soil samples from 0-1 inch, 1-6 inches, 6-12 inches, 12-
18 inches, and 18-24 inches. The samples will be collected to determine if operations at the
former Barth Smelting facility have impacted the soils within the footprint of the facility and the
adjacent Terrell Homes housing complex. Soil samples will be collected in 4-oz. jars (as
requested by the lab). Field duplicate and MS/MSD samples will be collected at a rate of one per
day for soil sampling OR one per 20 soil samples. Borcholes will be backfilled and patched to
match the surrounding area after sampling is completed. Wastewater generated from equipment
decontamination will be collected in drums and temporarily stored at the site. The wastewater
will then be picked-up and disposed of at a licensed facility. The soil samples will be submitted
to the U.S. EPA DESA laboratory for TAL metals, mercury, and tin analysis. The soil samples
will be collected for a definitive data QA Objective. Soil samples collected from the 0-1 inch
interval will be designated for sieving with a 250-micron stainless steel sieve and pan. Sampling
- will tentatively begin on March 26, 2013.

All stainless-steel equipment used during field-sampling activities will be decontaminated in
accordance to EPA/ERT SOP #2006 prior to and subsequent to sampling. Decontamination of
sampling equipment will be conducted as follows:

Alconox detergent and potable water scrub.

Potable water rinse.

Deionized water rinse. ‘

Air dry (sufficient time will be allowed for the equipment to completely dry).
Deionized water rinse and air dry.

I N

SOIL SAMPLING

Soil sampling will be conducted as per EPA/ERT Standard Operating Procedure (SOP) 2001 for
General Field Sampling Guidelines and SOP 2012 for Soil Sampling from the Compendium of
ERT Soil Sampling and Surface Geophysics Procedures.
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Site-Specific QAPP

Barth Smelting Corp. Site

Revision 01

QAPP Worksheet #17: Sampling Design and Rationale (concluded)

The following laboratory will provide the analyses indicated:

Lab Name/Location

Sample Type

Parameters

EPA DESA Laboratory

Bldg. 209, MS-230
Edison, NJ 08837

2890 Woodbridge Ave.

Soil

TAL Metals, Mercury, and Tin

EPA DESA Laboratory

Bldg. 209, MS-230
Edison, NJ 08837

2890 Woodbridge Ave.

Aqueous,

TAL Metals, Mercury, and Tin

Refer to Worksheet #21 for QA/QC samples, sampling methods, and SOPs.
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ATTACHMENT A

Site Location Map
Proposed Sample Location Map
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SOP#: 2001
DATE: 08/11/94
REV.#:0.0

GENERAL FIELD
SAMPLING GUIDELINES

1.0 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is te provide general field sampling guidelines
that will assist REAC personnel in choosing sampling
strategies, location, and frequency for proper
assessment of site characteristics. This SOP is
applicable to all field activities that involve sampling.

These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent on site conditions, equipment
limitations or limitations imposed by the procedure. In
all instances, the ultimate procedures employed should
be documented and associated with the final report.

Mention of trade names or commercial products does
not constitute U.S. EPA  endorsement or
recommendation for use.

2.0 METHOD SUMMARY

Sampling is the selection of a representative portion of
a larger population, universe, or body. Through
examination of a sample, the characteristics of the
larger body from which the sample was drawn can be
inferred. In this manner, sampling can be a vaiuable
tool for determining the presence, type, and extent of
contamination by hazardous substances in the
environment.

The primary objective of all sampling activities is to
characterize a hazardous waste site accurately so that
its impact on human health and the environment can
be properly evaluated. It is only through sampling and
analysis that site hazards can be measured and the job
of cleanup and restoration can be accomplished
effectively with minimal risk, The sampling itself
must be conducted so that every sample collecied
retains its original physical form and chemical
composition. In this way, sample integrity is insured,
quality assurance standards are maintained, and the
sample can accurately represent the larger body of

material under investigation.

The extent to which valid inferences can be drawn
from a sample depends on the degree to which the
sampling effort conforms to the project's objectives.
For example, as few as one sample may produce
adequate, technically valid data to address the
project's objectives. Meeting the project's objectives
requires thorough planning of sampling activities, and
implementation of the most appropriate sampling and
analytical procedures. These issues will be discussed
in this procedure.

3.0 SAMPLE
CONTAINERS,
AND STORAGE

PRESERVATION,
HANDLING,

The amount of sample to be collected, and the proper.
sample container type (i.e., glass, plastic), chemical
preservation, and storage requirements are dependent
on the matrix being sampled and the parameter(s) of
interest, Sample preservation, containers, handling,
and storage for air and waste samples are discussed in
the specific SOPs for air and waste sampling
techniques.

40 INTERFERENCES AND
POTENTIAL PROBLEMS

The nature of the object or materials being sampled
may be a potential problem to the sampler. If a
material is homogeneous, it will generally have a
uniform composition throughout. In this case, any
sample increment can be considered representative of
the material. On the other hand, heterogeneous
samples present problems to the sampler because of
changes in the material over distance, both laterally
and vertically.

Samples of hazardous materials may pose a safety
threat to both field and laboratory personnel. Proper
health and safety precautions should be implemented
when handling this type of sample.



Environmental conditions, weather conditions, or
non-target chemicals may cause problems and/or
interferences when performing sampling activities or
. when sampling for a specific parameter. Refer to the
. specific SOPs for sampling technigues.

5.0 EQUIPMENT/APPARATUS

The equipment/apparatus required to collect samples
must be determined on a site specific basis. Due to the
wide variety of sampling equipment available, refer to
the specific SOPs for sampling techniques which
include lists of the equipment/apparatus required for
sampling. .

6.0 REAGENTS

Reagents may be utilized for preservation of samples
and for decontamination of sampling equipment. The
preservatives required are specified by the analysis to
be performed. Decontamination solutions are
specified in ERT SOP #2006, Sampling Equipment
Decontamination.

7.0 PROCEDURE

71 Types of Samples

In relation to the media to be sampled, two basic types
of sampies can be considered: the environmental
sample and the hazardous sample.

Environmental samples are those collected from
streams, ponds, lakes, wells, and are off-site samples
that are not expected to be contaminated with
hazardous materials. They usually do not require the
special handling procedures typically used for
concentrated wastes. However, in certain instances,
environmental samples can contain elevated
concentrations of pollutants and in such cases would
have to be handled as hazardous samples.

Hazardous or concentrated samples are those collected
from drums, tanks, lagoons, pits, waste piles, fresh
spills, or areas previously identified as contaminated,
and require special handling procedures because of
their potential toxicity or hazard. These samples can
be further subdivided based on their degree of hazard;
however, care should be taken when handling and
shipping any wastes believed to be concentrated
regardless of the degree.

The importance of making the distinction between
environmental and hazardous samples is two-fold:

) Personnel safety requirements: Any sample
thought to contain enough hazardous
materials to pose a safety threat should be
designated as hazardous and handled in a
manner which ensures the safety of both field
and laboratory personnel.

@ Transportation requirements: Hazardous
samples must be packaged, labeled, and
shipped according to the International Air
Transport Association {IATA) Dangerous
Goods Regulations or Department of
Transportation (DOT) regulations and U.S.
EPA guidelines.

7.2  Sample Collection Techniques

In general, two basic types of sample collection
techniques are recognized, both of which can be used
for either environmental or hazardous samples.

Grab Samples

A grab sample is defined as a discrete aliquot
representative of a specific location at a given point in
time. The sample is collected all at once at one
particular point in the sample medium. The
representativeness of such samples is defined by the
nature of the materials being sampled. In general, as
sources vary over time and distance, the
representativeness of grab samples will decrease.

Composite Samples

Composites are nondiscrete samples composed of
more than one specific aliquot collected at various
sampling locations and/or different points in time.
Analysis of this type of sample produces an average
value and can in certain instances be used as an
alternative to analyzing a number of individual grab
samples and calculating an average value. It should
be noted, however, that compositing can mask
problems by diluting isolated concentrations of some
hazardous compounds below detection limits.

Compositing is often used for environmental samples
and may be used for hazardous samples under certain
conditions. For example, compositing of hazardous
waste is often performed after compatibility tests have



been completed to determine an average value over a
number of different locations (group of drums). This
procedure generates data that can be useful by
providing an average concentration within a number
of units, can serve to keep analytical costs down, and
can provide information useful to transporters and
waste disposal operations.

For sampling situations involving hazardous wastes,
grab sampling techniques are generally preferred
" because grab sampling minimizes the amount of time
sampling personnel must be in contact with the
wastes, reduces risks associated with compositing
unknowns, and eliminates chemical changes that
might occur due to compositing.

7.3  Types of Sampling Strategies

The number of samples that should be collected and
analyzed depends on the objective of the investigation.
There are three basic sampling strategies: random,
systematic, and judgmental sampling.

Random sampling invoives collection of samples in a
nonsystematic fashion from the entire site or a specific
portion of a site. Systematic sampling involves
collection of samples based on a grid or a pattern
which has been previously established. When
judgmental sampling is performed, samples are
collected only from the portion{s) of the site most
likely to be contaminated. Often, a combination of
these strategies is the best approach depending on the
type of the suspected/known contamination, the
uniformity and size of the site, the level/type of
information desired, etc.

7.4 QA Work Plans (QAWP)

A QAWP is required-when it becomes evident that a
field investigation is necessary. It should be initiated
in conjunction with, or immediately following,
notification of the field investigation. This plan should
be clear and concise and should detail the following
basic components, with regard to sampling activities:

¢ Objective and purpose of the investigation.
¢ Basis upon which data will be evaluated.
¢ Information known about the site including

location, type and size of the facility, and
length of operations/abandonment.

G Type and volume of contaminated material,
contaminants of concern (including

concentration), and basis of the
information/data.

¢ Technical approach including media/matrix
10 be sampled, sampling equipment to be
used, sample equipment decontamination (if
necessary), sampling design and rationale,
and SOPs or description of the procedure to
be implemented.

¢ Project management and reporting, schedule,
project orgamization and responsibilities,
manpower and cost projections, and required
deliverables.

C QA objectives and protocols including tables
summarizing field sampling and QA/QC
analysis and objectives.

Note that this list of QAWP components is not all-
inclusive and that additional elements may be added
or altered depending on the specific requirements of
the field investigation. It should also be recognized
that although a detailed QAWP is quite important, it
may be impractical in some instances. Emergency
responses and accidental spills are prime examples of
such instances where time might prohibit the
development of site-specific QAWPs prior to field
activities. In such cases, investigators would have to
rely on general guidelines and personal judgment, and
the sampling or response plans might simply be a
strategy based on preliminary information and
finalized on site. In any event, a plan of action should
be developed, no matter how concise or informal, to
aid investigators in maintaining a logical and
consistent order to the implementation of their task.

7.5  Legal Implications

The data derived from sampling activities are often
introduced as critical evidence during litigation of a
hazardous waste site cleanup. Legal issues in which
sampling data are important may include cleanup cost
recovery, identification of pollution sources and
responsible parties, and technical validation of
remedial design methodologies. Because of the
potential for involvement in legal actions, strict
adherence to technical and administrative SOPs is
essential during both the development and
implementation of sampling activities.

Technically valid sampling begins with thorough
planning and continues through the sample collection
and analytical procedures. Administrative
requirements involve thorough, accurate



documentation of all sampling activities.
Documentation requirements include maintenance of
a chain of custody, as well as accurate records of field
activities and analytical instructions. Failure to
observe these procedures fully and consistently may
result in data that are questionable, invalid and
non-defensible in court, and the consequent loss of
enforcement proceedings.

8.0 CALCULATIONS

Refer to the specific SOPs for any calculations which
are associated with sampling techniques.

9.0 QUALITY ASSURANCE/
QUALITY CONTROL

Refer to the specific SOPs for the type and frequency
of QA/QC samples to be analyzed, the acceptance
criteria for the QA/QC samples, and any other QA/QC
activities which are associated with sampling
techniques.

10.00 DATA VALIDATION

Refer to the specific SOPs for data validation
activities that are associated with sampling
techniques. '

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
foliow U.S. EPA, OSHA, and corporate health and
safety procedures. '






1.0 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
{SOP) is to provide a description of the methods used
for  preventing, minimizing, or limiting
cross-contamination of samples due to inappropriate
or inadequate equipment decontamination and to
provide = general pguidelines for developing
decontamination procedures for sampling equipment
to be used during hazardous waste operations as per
29 Code of Federal Regulations (CFR) 1910.120.
This SOP does not address personnel
decontamination.

These are standard (i.e. typically applicable) operating
procedures which may be vatied or changed as
required, dependent upon site conditions, equipment
limitation, or limitations imposed by the procedure.
In all instances, the ultimate procedures employed
should be documented and associated with the final
report.

Mention of trade names or commercial products does
not constitute U.S. Environmental Protection Agency
(U.S. EPA) endorsement or recommendation for use.

2.0 METHOD SUMMARY

Removing or neutralizing contaminants from
equipment minimizes the likelihoed of sample cross
contamination, reduces or eliminates fransfer of
contaminants to clean areas, and prevents the mixing
of incompatible substances.

Gross contamination can be removed by physical
decontamination procedures. These abrasive and
non-abrasive methods include the use of brushes, air
and wet blasting, and high and low pressure water
cleaning.

The first step, a soap and water wash, removes all
visible particulate matter and residual oils and grease.
This may be preceded by a steam or high pressure

SAMPLING EQUIPMENT
DECONTAMINATION

SOP#: 2006
DATE: 08/11/94
REV. #:0.0

water wash to facilitate residuals removal. The
second step involves a tap water rinse and a
distilled/deionized water rinse to remove the
detergent. An acid rinse provides a low pH media for
trace metals removal and is included in the
decontamination process if metal samples are to be
collected. It is followed by another distilled/deionized
water rinse. If sample analysis does not include
metals, the acid rinse step can be omitted. Next, a
high purity solvent rinse is performed for trace
organics removal if organics are a concern at the site.
Typical solvents used for removal of organic
contaminants include acetone, hexane, or water.
Acetone is typically chosen because it is an excellent
solvent, miscible in water, and not a target analyte on
the Priority Pollutant List. If acetone is known to be
a contaminant of concern at a given site or if Target
Compound List analysis (which includes acetone) is
to be performed, another solvent may be substituted.
The solvent must be allowed to evaporate compietely
and then a final distilled/deionized water rinse is
performed. This rinse removes any residual traces of
the solvent.

The decontamination procedure described above may
be summarized as follows: : :

Physical removal
Non-phosphate detergent wash
Tap water rinse
Distilled/deionized water rinse
10% nitric acid rinse
Distilled/deionized water rinse
Solvent rinse (pesticide grade)
Air dry

Distilied/deionized water rinse

WX N LN =

" If a particular confaminant fraction is not present at

the site, the nine (9) step decontamination procedure
specified above may be modified for site specificity.
For example, the nitric acid rinse may be eliminated
if metals are not of concern at a site. Similarly, the
solvent rinse may be eliminated if organics are not of



concern at a site. Modifications to the standard
procedure should be documented in the site specific
work plan or subsequent report.

3.0 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE

The amount of sample to be collected and the proper
sample container type (i.e., glass, plastic), chemical
preservation, and storage requirements are dependent
on the matrix being sampled and the parameter(s) of
interest. '

More specifically, sample collection and analysis of
decontamination waste may be required before
beginning proper disposal of decontamination liquids
and solids generated at a site. This should be

_determined prior to initiation of site activities.

40 INTERFERENCES AND
POTENTIAL PROBLEMS

c The wuse of distilled/deionized water
commenly available from commercial
vendors may be acceptable for
decontamination of sampling equipment
provided that it has been verified by
laboratory analysis to be analyte free
(specifically for the contaminants of
concern).

C The use of an untreated potable water supply

is not an acceptable substitute for tap water.
Tap water may be used from any municipal
or industrial water treatment system.

¢ If acids or solvents are utilized in
decontamination they raise health and safety,
and waste disposal concerns.

c Damage can be incurred by acid and solvent
washing of complex and sophisticated
sampling equipment.

50 EQUIPMENT/APPARATUS

Decontamination equipment, materials, and supplies
are generally selected based on availability. Other
congiderations include the ease of decontaminating or
disposing of the equipment. Most equipment and
supplies can be easily procured. For example, soft-
bristle scrub brushes or long-handled botile brushes
can be used to remove contaminants. Large
galvanized wash tubs, stock tanks, or buckets can hold
wash and rinse solutions. Children's wading pootfs can



also be used. Large plastic garbage cans or other
similar containers lined with plastic bags can help
segregate contaminated equipment. Contaminated
liquid can be stored temporarily in metal or plastic
cans or drums,

The following standard materials and equipment are
recommended for decontamination activities:

5.1 Decontamination Solutions

¢ Non-phosphate detergent

c Selected solvents (acetone, hexane, nitric
acid, etc.) :

Tap water

Distilled or deionized water

[ ]
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Pecontamination Tools/Supplies

Long and short handled brushes
Bottle brushes

Drop cloth/plastic sheeting

Paper towels

Plastic or galvanized tubs or buckets
Pressurized sprayers (H,0)

Solvent sprayers

Aluminum foil

[ BT B B - I B )

5.3 Health and Safety Equipment

Appropriate personal protective equipment (i.e., safety
glasses or splash shield, appropriate gloves, aprons or
coveralls, respirator, emergency eye wash)

5.4  Waste Disposal

Trash bags

Trash containers

55-gallion drums

Metal/piastic buckets/containers for storage
and disposa!l of decontamination solutions

L B IR - I )

6.0 REAGENTS

There are no reagents used in this procedure aside
from the actual decontamination solutions. Table 1
(Appendix A) lists solvent rinses which may be
required for elimination of particutar chemicals. In
general, the following solvents are typically utilized
for decontammatlon purposes:

c 10% nitric acid is typically used for
inorganic compounds such as metals. An
acid rinse may not be required if inorganics
are not a contaminant of concern.

C Acetone (pesticide grade)”
c Hexane (pesticide grade)®”
¢ Methanal®”

- Only if sample is to be analyzed for organics.

70 PROCEDURES

As part of the health and safety plan, a
decontamination plan should be developed and
reviewed. The decontamination line should be set up
before any personnel or equipment enter the areas of
potential exposure. The equipment decontamination
plan should include:

¢ The number, location, and layout of
decontamination stations.

C Decontamination equipment needed.
t - Appropriate decontamination methods.
¢ Methods for disposal of contaminated

clothing, equipment, and solutions.

C Procedures can be established to minimize
the potential for contamination. This may
include: (1) work practices that minimize
contact with potential contaminants; (2}
using remote sampling techniques; (3)
covering monitoring and sampling equipment
with plastic, aluminum foil, or other
protective material; (4) watering down dusty
areas; (5) avoiding laying down equipment in
areas of obvious contamination; and (6) use
of disposable sampling equipment.

7.1  Decontamination Methods

All samples and equipment leaving the contaminated
area of a site must be decontaminated to remove any
contamination that may have adhered to equipment.
Various decontamination methods will remove
contaminants by: (1) flushing or other physical
action, or (2) chemical complexing to inactivate
contaminanis by neutralization, chemical reaction,
disinfection, or sterilization.



Physical decontamination techniques can be grouped
into - two categories: abrasive methods and
non-abrasive methods, as follows:

7.1.1 Abrasive Cleaning Methods

Abrasive cleaning methods work by rubbing and
wearing away the top layer of the surface containing
the contaminant. The mechanical abrasive cleaning
methods are most commonly used at hazardous waste
sites. The foliowing abrasive methods are available:

Mechanical

Mechanical methods of decontamination include using
metal or nylon brushes. The amount and type of
contaminants removed will vary with the hardness of
bristies, length of time brushed, degree of brush
contact, degree of contamination, nature of the surface
being cleaned, and degree of contaminant adherence
to the surface.

Air Blasting

Air blasting equipment uses compressed air to force
abrasive material through a nozzle at high velocities.
The distance between nozzle and surface cleaned, air
pressure, time of application, and angle at which the
abrasive strikes the surface will dictate cleaning
efficiency. Disadvantages of this method are the
inability to control the amount of material removed
and the large amount of waste generated.

Wet Blasting

Wet blast cleaning involves use of a suspended fine
abrasive. The abrasive/water mixture is delivered by
compressed air to the contaminated area. By using a
very fine abrasive, the amount of materials removed
can be carefully controlled.

7.1.2 Non-Abrasive Cleaning Methods

Non-abrasive cleaning methods work by forcing the
contaminant off a surface with pressure. In general,
the equipment surface is not removed using
non-abrasive methods.

Low-Pressure Water

This method consists of a container which is filled
with water. The user pumps air out of the container to
create a vacuum. A slender nozzle and hose allow the
user to spray in hard-to-reach places.



High-Pressure Water

This method consists of a high-pressure pump, an
operator controlled directional nozzle, and a high-
pressure hose. Operating pressure usually ranges
from 340 to 680 atmospheres (atm) and flow rates
usually range from 20 to 140 liters per minute.

Ultra-High-Pressure Water

This system produces a water jet that is pressured
from 1,000 to 4,000 atmospheres. This
ultra-high-pressure spray can remove tightly-adhered
surface films. The water velocity ranges from 500
meters/second (m/s) (1,000 atm) to 900 m/s (4,000
atm). Additives can be used to enhance the cleaning
action.

Rinsing

Contaminants are removed by rinsing through
dilution, physical attraction, and solubilization.

Damp Cloth Removal

In some instances, due to sensitive, non-waterproof
equipment or due to the unlikelihood of equipment
being contaminated, it is not necessary to conduct an
extensive decontamination procedure. For example,
air sampling pumps hooked on a fence, placed on a
drum, or wrapped in plastic bags are not likely to
become heavily contaminated. A damp cloth should
be used to wipe off contaminants which may have
adhered to equipment through airborne contaminants
or from surfaces upon which the equipment was set.

Disinfection/Sterilization

Disinfectants are a practical means of inactivating
infectious agents. Unfortunately, standard
sterilization methods are impractical for large
equipment. This method of decontamination is
typically performed off-site.

7.2 Field Sampling Equipment
Decontamination Procedures

The decontamination line is setup so that the first
station is used to clean the most contaminated item.
It progresses to the last station where the least
"contaminated item is cleaned. The spread of
contaminants is further reduced by separating each

decontamination station by a minimum of three (3)
feet. Ideally, the contamination should decrease as the
equipment progresses from one station to another
farther along in the line.

A site is typically divided up into the following
boundaries: Hot Zone or Exclusion Zone (EZ), the
Contamination Reduction Zone (CRZ), and the
Supportt or Safe Zone (SZ). The decontamination line
should be setup in the Contamination Reduction
Corridor (CRC) which is in the CRZ. Figure 1
{Appendix B) shows a typical contaminant reduction
zone layout. The CRC controls access into and out of
the exclusion zone and confines decontamination
activities to a limited area. The CRC boundaries
should be conspicuously marked. The far end is the
hotline, the boundary between the exclusion zone and
the contamination reduction zone. The size of the
decontamination corridor depends on the number of
stations in the decontamination process, overall
dimensions of the work zones, and amount of space
available at the site. Whenever possible, it should be
a straight line.

Anyone in the CRC should be wearing the level of
protection designated for the decontamination crew.
Another corridor may be required for the entry and
exit of heavy equipment. Sampling and monitoring
equipment and sampling supplies are all maintained
outside of the CRC. Personnel don their equipment
away from the CRC and enter the exclusion zone
through a separate access control point at the hotline.
One person (or more) dedicated to decontaminating
equipment is recommended,

7.2.1 Decontamination Setup

Starting with the most contaminated station, the
decontamination setup should be as follows:

Station 1: Segregate Equipment Drop

Place plastic sheeting on the ground (Figure 2,
Appendix B). Size will depend on amount of
equipment to be decontaminated. Provide containers
lined with plastic if equipment is to be segregated.
Segregation may be required if sensitive equipment or
mildly contaminated equipment is used at the same
time as equipment which is likely to be heavily
contaminated.

Station 2: Physical Removal With A High-Pressure



Washer (Optional}

As indicated in 7.1.2, a high-pressure wash may be
required for compounds which are difficult to remove
by washing with brushes. The ¢levated temperature of
the water from the high-pressure washers is excellent
at removing greasy/oily compounds. High pressure
washers require water and electricity.

A decontamination pad may be required for the high-
pressure wash area. An example of a wash pad may
consist of an approximately 1 1/2 foot-deep basin
lined with plastic sheeting and sloped to a sump at one
corner. A layer of sand can be placed over the plastic
and the basin is filted with gravel or shell. The sump
is atso lined with visqueen and a barrel is placed in the
hole to prevent collapse. A sump pump is used to
remove the water from the sump for transfer into a
drum.

Typically heavy machinery is decontaminated at the
end of the day unless site sampling requires that the
machinery be decontaminated frequently. A separate
decontamination pad may be required for heavy
equipment.

Station 3: Physical Removal With Brushes And A
Wash Basin

Prior to setting up Station 3, place plastic sheeting on
the ground to cover areas under Station 3 through
Station 10.

Fill a wash basin, a large bucket, or child’s swimming
pool with non-phosphate detergent and tap water,
Several bottle and bristle brushes to physically remove
contamination should be dedicated fo this station .

Approximately 10 - 50 gallons of water may be
required initially depending upon the amount of
equipment to decontaminate and the amount of gross
contamination.

Station 4: Water Basin

Fill a wash basin, a large bucket, or child's swimming
pool with tap water. Several bottle and bristle brushes
should be dedicated to this station. Approximately
10-50 gallons of water may be required initiafly
depending upon the amount of equipment to
decontaminate and the amount of gross contamination.

Station 5: Low-Pressure Sprayers

Fill a low-pressure sprayer with distilled/deionized
water. Provide a 5-gallon bucket or basin to contain
the water during the rinsing process. Approximately
10-20 gallons of water may be required initially
depending upon the amount of equipment to
decontaminate and the amount of gross contamination.

Station 6: Nitric Acid Sprayers

Fill a spray bottle with 10% nitric acid. An acid rinse
may not be required if inorganics are not a
contaminant of concern. The amount of acid will
depend on the amount of equipment to be
decontaminated. Provide a 5-gallon bucket or basin to
collect acid during the rinsing process.

Station 7: Low-Pressure Sprayers

Fill a low-pressure sprayer with distilled/deionized
water. Provide a 5-galion bucket or basin to collect
water during the rinsate process.

Station 8: Organic Solvent Sprayers

Filt a spray bottle with an organic solvent, After each
solvent rinse, the equipment should be rinsed with
distilled/deionized water and air dried. Amount of
solvent will depend on the amount of equipment to
decontaminate. Provide a 5-gallon bucket or basin to
collect the solvent during the rinsing process.

Solvent rinses may not be required unless organics are
a contaminant of concern, and may be eliminated from
the station sequence.

Station 9: Low-Pressure Sprayers

Fill a low-pressure sprayer with distilled/deionized
water, Provide a 5-gallon bucket or basin to collect
water during the rinsate process.

Station 10: Clean Equipment Drop

Lay a clean piece of plastic sheeting over the bottom
plastic iayer. This will allow easy removal of the
plastic in the event that it becomes dirty. Provide
aluminum foil, plastic, or other protective material to
wrap clean equipment.

7.2.2 Decontamination Procedures

Station 1: Segregate Equipment Drop



Deposit equipment used on-site (i.e., tools, sampling
devices and containers, monitoring instruments radios,
clipboards, etc.) on the plastic drop cloth/sheet or in
different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the
drop reduces the probability of cross contamination.
Loose leaf sampling data sheets or maps can be placed
in plastic zip lock bags if contamination is evident.

Station 2: Physical Removal With A High-Pressure
Washer (Optional)

Use high pressure wash on grossly contaminated
equipment. Do not use high- pressure wash on
sensitive or non-waterproof equipment.

‘Station 3: Physical Removal With Brushes And A
Wash Basin

Scrub equipment with soap and water using bottle and
bristle brushes. Only sensitive equipment (i.e., radios,
air monitoring and sampling equipment) which is
waterproof should be washed. Equipment which is
not waterproof should have plastic bags removed and
wiped down with a damp cloth, Acids and organic
rinses may also ruin sensitive equipment. Consult the
manufacturers for recommended decontamination
solutions,

Station 4: Equipment Rinse

Wash seap off of equipment with water by immersing
the equipment in the water while brushing. Repeat as
many times as necessary.

Station 5-: Low-Pressure Rinse

Rinse sampling equipment with distilled/deionized
water with a low-pressure sprayer.

Station 6: Nitric Acid Sprayers (_required only if

metals are a contaminant of concern)

Using a spray bottle rinse sampling equipment with
nitric acid. Begin spraying (inside and outside) at one
end of the equipment allowing the acid to drip to the
other end into a 5-galion bucket, A rinsate blank may
be required at this station. Refer to Section 9.

Station 7: Low-Pressure Sprayers

Rinse sampling equipment with distilled/deionized
water with a low-pressure sprayer.

Station 8: Organic Solvent Sprayers

Rinse sampling equipment with a solvent, Begin

spraying (inside and outside) at one end of the
equipment allowing the solvent to drip to the other
end into a 5-gallon bucket. Allow the solvent to
evaporate from the equipment before going to the next
station. A QC rinsate sample may be required at this
station.

Station 9: Low-Pressure Sprayers

Rinse sampling equipment with distilled/deionized
water with a low-pressure washer,

Station 10 : Clean Equipment Drop

Lay clean equipment on plastic sheeting. Once air
dried, wrap sampling equipment with aluminum foil,
plastic, or other protective material.

7.2.3 Post Decontamination Procedures

1. Collect high-pressure pad and heavy
equipment decontamination area liquid and
waste and store in appropriate drum or
container. A sump pump can aid in the
collection process. Refer to the Department
of Transportation (DOT) requirements for
appropriate containers based on the
contaminant of concern. ‘

2. Collect high-pressure pad and heavy
equipment decontamination area solid waste
and store in appropriate drum or container,
Refer to the DOT requirements for
appropriate confainers based on the
contantinant of concern.

3. Empty soap and water liquid wastes from
basins and buckets and store in appropriate
drum or container. Refer to the DOT
requirements for appropriate containers
based on the contaminant of concern.

4, Empty acid rinse waste and place in
appropriate container or neutralize with a
base and place in appropriate drum. pH
paper or an equivalent pH test is required for



neutralization. Consult DOT
requirements for appropriate drum
for acid rinse waste.

5. Empty solvent rinse sprayer and solvent
waste into an appropriate container. Consult
DOT requirements for appropriate drum for
solvent rinse waste.

6. Using low-pressure sprayers, rinse basins,
and brushes. Place liquid generated from
this process into the wash water rinse

container.

7. Empty low-pressure sprayer water onto the
ground.

3. Place all solid waste materials generated

from the decontamination area (i.e., gloves
and plastic sheeting, etc.)} in an approved
DOT drum. Refer to the DOT requirements
for appropriate containers based on the
contaminant of concern.

9. Write appropriate labels for waste and make
arrangements for disposal. Consult DOT
regulations for the appropriate label for each
drum generated from the decontamination
process.

8.0 CALCULATIONS

This section is not applicable to this SOP.

9.0 QUALITYASSURANCE/
QUALITY CONTROL

A rinsate blank is one specific type of quality control
sample associated with the field decontamination
process. This sample will provide information on the
effectiveness of the decontamination process
employed in the field.

Rinsate blanks are samples obtained by -running
analyte free water over decontaminated sampling
equipment to test for residual contamination. The
blank water is collected in sample containers for
handling, shipment, and analysis. These samples are
treated identical to samples collected that day. A
rinsate blank is vsed to assess cross contamination
brought about by improper decontamination
procedures. Where dedicated sampling equipment is

not utilized, collect one rinsate blank per day per type
of sampling device samples to meet QA2 and QA3
objectives.

If sampling equipment requires the use of plastic
tubing it should be disposed of as contaminated and
replaced with clean tubing before additional sampling
occurs.

10.0 DATA VALIDATION

Results of quality control samples will be evaluated
for contamination. This information will be utilized
to qualify the environmental sample results in
accordance with the project's data quality objectives.



11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
foillow OSHA, U.S. EPA, corporate, and other
applicable health and safety procedures.

Decontamination can pose hazards under certain
circumstances.  Hazardous substances may be
incompatible with decontamination materials. For
example, the decontamination solution may react with
contaminants to produce heat, explosion, or toxic
products.  Also, vapors from decontamination
solutions may pose a direct health hazard to workers
by inhalation, contact, fire, or explosion.

The deccntamination solutions must be determined to -
be acceptable before use. Decontamination materials

may degrade protective clothing or eguipment; some

solvents can permeate protective clothing. If
decontamination materials do pose a health hazard,

measures should be taken to protect personnel or

substitutions should be made to eliminate the hazard.

The choice of respiratory protection based on

contaminants of concern from the site may not be

appropriate for solvents used in the decontamination

process.

Safety considerations should be addressed when using
abrasive and non-abrasive  decontamination
equipment. Maximum air pressure produced by
abrasive equipment could cavse physical injury.
Displaced material requires control mechanisms.

Material generated from decontamination activities
requires proper handling, storage, and disposal.
Personal Protective Equipment may be required for
these activities.

Material safety data sheets are required for all
decontamination solvents or solutions as required by
the Hazard Communication Standard (i.e., acetone,
alcohol, and trisodiumphosphate).

In some jurisdictions, phosphate containing detergents
(i.e., TSP) are banned.
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APPENDIX A

Table

Table 1. Soluble Contaminants and Recommended Selvent Rinse

TABLE 1
Soluble Contaminants and Recommended Solvent Rinse

‘ SOLVENT®

EXAMPLES OF
SOLVENTS

SOLUBLE
CONTAMINANTS

Water Deionized water Low-chain hydrocarbons
Tap water Inorganic compounds
Salts
Some organic acids and other polar
compounds
Dilute Acids Nitric acid Basic (caustic) compounds (e.g., amines

Acetic acid
Boric acid

and hydrazines)

Dilute Bases

Sodium bicarbonate (e.g.,
soap detergent)

Acidic compounds

Phenol

Thiols

Some nitro and sulfonic compounds

Organic Solvents @

Alcohols
Ethers
Ketones
Aromatics
Straight chain alkalines
(e.g.,

hexane)

Common petroleum
products

(e.g., fuel, oil,

Nonpolar compounds (e.g., some
organic compounds)

kerosene)
i @ . l
Organic Solvent Hexane PCBs I
W Material safety data sheets are required for all decontamination solvents or solutions as required
by the Hazard Communication Standard

a. WARNING: Some organic solvents can permeate and/or degrade the protective clothing

11
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Figures

Figure 1. Contamination Reduction Zone Layout
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Figures

Figure 2. Decontamination Layout
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SOP#: 2012
DATE: 11/16/94
REV. #: 0.0

SOIL SAMPLING

1.0 SCOPE AND APPLICATION

The purpose of this standard operating procedure
(SOP) is to describe the procedures for the collection
of representative soil samples. Analysis of soil
samples may determine whether concentrations of
specific pollutants exceed established action levels, or
if the concentrations of pollutants present a risk to
public health, welfare, or the environment.

These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent upon site conditions,
equipment limitations or limitations imposed by the
procedure. In all instances, the ultimate procedures
employed should be documented and associated with
the final report.

Mention of frade names or commercial products does

not constitute U.S. Environmental Protection Agency
(EPA) endorsement or recommendation for use.

2.0 METHOD SUMMARY

Soil sampies may be collected using a variety of -

methods and equipment. The methods and equipment
used are dependent on the depth of the desired sample,
the type of sample required {(disturbed wvs.
undisturbed), and the soil type. Near-surface soils
may be ecasily sampled using a spade, trowel, and
scoop. Sampling at greater depths may be performed
using a hand auger, continuous flight auger, a trier, a
split-spoon, or, if required, a backhoe.

3.0 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE

Chemical preservation of solids is not generally
recommended. Samples should, however, be cooled
and protected from sunlight to minimize any potential
reaction. '

4.0 INTERFERENCES AND
POTENTIAL PROBLEMS

There are two primary interferences or potential
problems associated with soil sampling. These
include cross contamination of samples and improper
sample collection. Cross contamination problems can
be eliminated or minimized through the use of
dedicated sampling equipment. If this is not possible
or practical, then decontamination of sampling
equipment is necessary. Improper sample collection
can involve using contaminated equipment,
disturbance of the matrix resulting in compaction of
the sample or inadequate homogenization of the
samples where required, resulting in variable, non-
representative results.

5.0 EQUIPMENT/APPARATUS

Soil sampling equipment includes the following:

(]

Sampling plan

Maps/plot plan

Safety equipment, as specified in the Health
and Safety Plan

Survey equipment

Tape measure

Survey stakes or flags

Camera and film

Stainless steel, plastic, or other appropriate
homogenization bucket, bowl or pan
Appropriate size sample containers
Ziplock plastic bags

Logbook

Labels

Chain of Custody records and seals
Field data sheets

Cooler(s}

Ice

Vermiculite

Decontamination supplies/equipment
Canvas or plastic sheet

Spade or shovel

I ]
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Spatula
Scoop
Plastic or stainless steel spoons
Trowel
Continuous flight (screw) auger
Bucket auger
Post hole auger
Extension rods
T-handle
Sampling trier
Thin wall tube sampler
Split spoons
Vehimeyer soil sampler outfit
- Tubes
Points
~ Drive head
- Drop hammer
- Puller jack and grip
C Backhoe

[ B B B T - B B I - B - B e e I ]

6.0 REAGENTS

Reagents are not used for the preservation of soil
samples. Decontamination solutions are specified in
the Sampling Equipment Decontamination SOP and
the site specific work plan.

7.0 PROCEDURES

7.1  Preparation

1. Determine the extent of the sampling effort,
the sampling methods to be employed, and
the fypes and amounts of equipment and
supplies required.

2. Obtain necessary sampling and monitoring
equipment.
3. Decontaminate or pre-clean equipment, and

ensure that it is in working order.

4. Prepare schedules, and coordinate with staff,
clienf, and regulatory agencies, if
appropriate.

5. Perform a general site survey prior to site
entry in accordance with the site specific
Health and Safety Plan.

6. Use stakes, flagging, or buoys to identify and
‘ mark all sampling locations. Specific site

factors, including extent and nature of
contaminant should be considered when
selecting sample location. If required, the
proposed ocations may be adjusted based on
site access, property boundaries, and surface
obstructions, All staked locations will be
utility-cleared by the property owner prior to
soil sampling.

7.2 . Sample Collection

7.2.1 Surface Soil Samples

Collection of samples from near-surface soil can be
accomplished with tools such as spades, shovels,
trowels, and scoops. Surface material can be removed
to the required depth with this equipment, then a
stainless steel or plastic scoop can be used to collect
the sample.

This method can be used in most soil types but is
limited to sampling near surface areas. Accurate,
representative samples can be collected with this
procedure depending on the care and precision
demonstrated by the sample team member. A
stainless steel scoop, lab spoon, or plastic spoon will
suffice in most other applications. The use of a flat,
pointed mason trowel to cut a block of the desired soil
can be helpful when undisturbed profiles are required.
Care should be exercised to avoid use of devices
plated with chrome or other materials. Plating is
particularly common with garden implements such as
potting trowels.

The following procedure is used to collect surface soil
samples:

1. Carefully remove the top layer of soil or
debris to the desired sample depth with a pre-
cleaned spade.

2. Using a pre-cleaned, stainless steel scoop,
plastic spoon, or trowel, remove and discard
a thin layer of soil from the area which came
in contact with the spade.

3. If  volatile organic analysis is to ‘be
performed, transfer the sample directly into
an appropriate, labeled sample container with
a stainless steel lab spoon, or equivalent and
secure the cap tightly. Place the remainder
of the sample into a stainless steel, plastic, or



other appropriate homogenization container,
and mix thoroughly to obtain a homogenous
sample representative of the entire sampling
interval. Then, either place the sample into
appropriate, labeled containers and secure the
caps tightly; or, if composite samples are to
be collected, place a sample from another
sampling interval or location into the
homogenization container and mix
theroughly. When compositing is complete,
place the sample into appropriate, labeled
confainers and secure the caps tightly.

7.2.2 Sampling at Depth with Augers and
Thin Wall Tube Samplers

This system consists of an auger, or a thin-wall tube
sampler, a series of extensions, and a "T" handle
(Figure 1, Appendix A). The auger is used to bore a
hole to a desired sampling depth, and is then
withdrawn. The sample may be collected directly
from the auger. If a core sample is to be collected, the
auger tip is then replaced with a thin wall tube
sampler. The system is then lowered down the
borehole, and driven into the soil to the completion
depth. The system is withdrawn and the core is
collected from the thin wall tube sampler.

Several types of augers are available; these include:
bucket type, continuous flight {screw), and post-hole
augers. Bucket type augers are better for direct
sample recovery since they provide a large volume of
sample in a short time. When continuous flight augers
are used, the sample can be collected directly from the
flights. The continuous flight augers are satisfactory
for use when a composite of the complete soil column
is desired. Post-hole augers have limited utility for
sample collection as they are designed to cut through
fibrous, rooted, swampy soil and cannot be used
below a depth of three feet.

The following procedure will be used for collecting
soil samples with the auger:

1. Attach the auger bit to a drill rod extension,
and attach the "T" handle to the drill rod.

2. Clear the area to be sampled of any surface
debris (e.g., twigs, rocks, litter). It may be

advisable to remove the first three to six.

inches of surface soil for an area
approximately six inches in radius around the

10.

drilling location.

Begin augering, periodically removing and
depositing accumulated soils onto a plastic
sheet spread near the hole. This prevents
accidental brushing of loose material back
down the borehole when removing the auger
or adding drill rods. It also facilitates
refilling the hole, and avoids possible
contantination of the surrounding area.

After reaching the desired depth, slowly and
carefully remove the auger from boring.
When sampling directly from the auger,
collect the sample after the auger is removed
from the boring and proceed to Step 10.

Remove auger tip from drill rods and replace
with a pre-cleaned thin wall tube sampler.
Install the proper cutting tip.

Carefully lower the tube sampler down the
borehole. = Gradually force the tube
samplerinto soil. Care should be taken to
avoid scraping the borehole sides. Avoid
hammering the drill rods to facilitate coring
as the vibrations may cause the boring walls
to collapse.

Remove the tube sampler, and unscrew the
drill rods.

Remove the cutting tip and the core from the
device,

Discard the top of the core (approximately
1 inch), as this possibly represents material
collected before penetration of the layer of
concern. Place the remaining core into the
appropriate labeled sample container.
Sample homogenization is not required.

If wvolatile organic analysis is to be
performed, transfer the sample into an
appropriate, labeled sample container with a
stainless steel lab spoon, or equivalent and
secure the cap tightly. Place the remainder
of the sample into a stainless steel, plastic, or
other appropriate homogenization container,
and mix thoroughly to obtain a2 homogenous
sample representative of the entire sampling
interval. Then, either place the sample into

_ appropriate, labeled containers and secure the



caps tightly; or, if composite samples are to
be collected, place a sample from another
sampling interval into the homogenization
container and mix thoroughly.

- When compositing is complete, place the
sample into appropriate, labeled containers
and secure the caps tightly.

11, If another sample is to be collected in the
same hole, but at a greater depth, reattach the
auger bit to the drill and assembly, and
follow steps 3 through 11, making sure to
decontaminate the auger and tube sampler
between samples. '

12. Abandon the hole according to applicable
State regulations. Generally, shallow holes
can simply be backfilled with the removed
soil material.

7.2.3 Sampling at Depth with a Trier

The system consists of a trier, and a "T" handle. The
auger is driven into the soil to be sampled and used to
extract a core sample from the appropriate depth.

The following procedure will be used to collect soil
samples with a sampling trier:

1. Insert the trier (Figure 2, Appendix A) into
the material to be sampled at a 0° to 45° angle
from horizontal. This orientation minimizes
the spillage of sample.

2. Rotate the trier once or twice to cut a core of
material.
3. Slowly withdraw the trier, making sure that

_ the slot is facing upward.

4. If volatile organic analysis is to be
performed, fransfer the sample into an
appropriate, labeled sample container with a
stainless steel lab spoon, or equivalent and
secure the cap tightly. Place the remainder
of the sample into a stainless steel, plastic, or
other appropriate homogenization container,
and mix thoroughly to obtain a homogenous
sample representative of the entire sampling
interval. Then, either place the sample into
appropriate, labeled containers and secure the

caps tightly; or, if composite samples are to
be collected, place a sample from another
sampling interval into the homogenization
container and mix thoroughly. When
compositing is complete, place the sample
into appropriate, labeled containers and
secure the caps tightly.

7.24 Sampling at Depth with a Split
Spoon (Barrel) Sampler

The procedure for split spoon sampling describes the
collection and extraction of undisturbed soil cores of
18 or 24 inches in length. A series of consecutive
cores may be extracted with a split spoon sampler to

. give a complete soil column profile, or an auger may

be used to drill down to the desired depth for
sampling. The split spoon is then driven to its
sampling depth through the bottom of the augured
hole and the core extracted.

When split spoon sampling is performed to gain
geologic information, all work should be performed in
accordance with ASTM D 1586-67 (reapproved
1974).

The following procedures will be used for coliecting
soil samples with a split spoon:

1. - Assemble the sampler by aligning both sides
of barrel and then screwing the drive shoe on
the bottom and the head piece on top.

2. Placethe samplerin a perpendiculaf' position
on the sample material.

3. Using a well ring, drive the tube. Do not
drive past the bottom of the head piece or
compression of the sample will result.

4. Record in the site logbook or on field data
sheets the length of the tube used to penetrate
the material being sampled, and the number
of blows required to obtain this depth.

5. Withdraw the sampler, and open by
unscrewing the bit and head and splitting the
barrel. The amount of recovery and soil type
should be recorded on the boring log. Ha
split sample is desired, a cleaned, stainless
steel knife should be used to divide the tube
contents in half, longitudinally. This sampler



is typically available in 2 and 3 1/2 inch
diameters. However, in order to obtain the
required sample volume, use of a larger
barrel may be required.

6. Without disturbing the core, transfer it to
appropriate labeled sample container(s) and
seal tightly.

7.2.5 Test Pit/Trench Excavation

These relatively large excavations are used to remove
sections of soil, when detailed examination of soil
characteristics (horizontal, structure, color, etc.) are
required. It is the least cost effective sampling
method due to the relatively high cost of backhoe
operation.

The following procedures will be used for collecting
soil samples from test pit/trench excavations:

1. Prior to any excavation with a backhoe, it is
important to ensure that all sampling
locations are clear of utility lines, subsurface
pipes and poles (subsurface as well as above
surface).

2. Using the backhoe, a trench is dug to
approximately three feet in width and
approximately one foot below the cleared
sampling location. Place excavated soils on
plastic sheets. Trenches greater than five
feet deep must be sloped or protected by a
shoring system, as required by OSHA
regulations.

3. A shovel is used to remove a one to two inch
layer of soil from the vertical face of the pit
- where sampling is to be done.

4, Samples are taken using a trowel, scoop, or
coring device at the desired intervals. Be
sure to scrape the vertical face at the point of
sampling to remove any soil that may have
fallen from above, and to expose fresh soil
for sampling. In many instances, samples
can be collected directly from the backhoe
bucket. '

5. If wvolatile organic analysis is to be
performed, transfer the sample into an
appropriate, labeled sample container with a

stainless steel lab spoon, or equivalent and
secure the cap tightly. Place the remainder
of the sample into a stainless steel, plastic, or
other appropriate homogenization container,
and mix thoroughly to obtain a homogenous
sample representative of the entire sampling
interval. Then, either place the sample into
appropriate, labeled containers and secure the
caps tightly; or, if composite samples are to
be collected, place a sample from another
sampling interval into the homogenization
container and mix thoroughly. When
compositing is complete, place the sample
into appropriate, labeled containers and
secure the caps tightly.

6. Abandon the pit or excavation according to
applicable state regulations. Generally,
shallow excavations can simply be backfilted
with the removed soil material.

8.0 CALCULATIONS

This section is not applicable to this SOP,

9.0 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance (QA) activities
which apply to the implementation of these
procedures. However, the following QA procedures

apply:

1. All data must be documented on field data
sheets or within site logbooks.

2. All instrymentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur  prior to
sampling/operation, and they must be
documented.

100 DATA VALIDATION

This section is not applicable to this SOP.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,



follow U.S. EPA, OHSA and corporate health and
safety procedures.
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Figures

FIGURE 1. Sampling Augers
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APPENDIX A (Cont’d)

Figures

FIGURE 2. Sampling Trier
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SOP#: 2050
DATE: 03/27/96
REV. #: 0.0

MODEIL 5400
GEOPROBE™ OPERATION

1.0 SCOPE AND APPLICATION

The purpose of this standard operating procedure
{SOP) is to describe the collection of representative
soil, soil-gas, and groundwater samples using a Model
5400 Geoprobe™ sampling device. Any deviations
from these procedures should be documented in the
site/field logbook and stated in project deliverables.

Mention of trade names or commercial products does
not constitute U.S. Environmental Protection Agency
(U.S. EPA) endorsement or recommendation for use.

2.0 METHOD SUMMARY

The Geoprobe™ sampling device is used to collect
soil, soil-gas and groundwater samples at specific
depths below ground surface (BGS). The Geoprobe™
is hydraulically powered and is mounted in a
customized four-wheel drive vehicle. The base of the
sampling device is positioned on the ground over the
sampling location and the vehicle is hydraulically
raised on the base. As the weight of the vehicle is
transferred to the probe, the probe is pushed into the
‘ground. A built-in hammer mechanism allows the
probe to be driven through dense materials.
Maximom depth penetration under favorable
circumstances is about 50 feet. Components of the
Model 5400 Geoprobe™ are shown in Flgures 1
through 6 (Appendix A).

Soil samples are cellected with a specially-designed
sample tube. The sample tube is pushed and/or
vibrated to a specified depth (approximately one foot
above the intended sample interval), The interior plug
of the sample tube is removed by inserting small-
diameter threaded rods. The sample tube is then
driven an additional foot to collect the samples. The
probe sections and sample tube are then withdrawn
and the sample is extruded from the tube into sample
jars..

Soil gas can be collected in two ways. One method

involves withdrawing a sample directly from the
probe rods, after evacuating a sufficient volume of air
from the probe rods. The other method involves
collecting a sample through tubing attached by an
adaptor to the bottom probe section. Correctly used,
the latter method provides more reliable results.

Siotted lengths of probe can be used to collect
groundwater samples if the probe rods can be driven
to the water table. Groundwater samples are collected
using either a peristaltic pump or a small bailer.

3.0 SAMPLE PRESERVATION,
CONTAINERS,HANDLING AND
STORAGE

Refer to specific ERT SOPs for procedures
appropriate to the malrix, parameters and sampling
objector.

Applicable ERT SOPs include:
ERT #2012, Soil Sarpling
ERT #2007, Groundwater Well Sampling

ERT #2042, Soil Gas Sampling

40 INTERFERENCES AND
POTENTIAL PROBLEMS

A preliminary site survey should identify areas to be
avoided with the truck. Al underground utilities
should be located and avoided during sampling.
Begin sampling activities with an adequate fuel

supply.

Decontamination of sampling tubes, probe rods,
adaptors, non-expendable peints and other equipment
that contacts the soil is necessary to prevent cross-
contamination of samples. During sampling, the
bottem portion and outside of the sampling tubes can
be contaminated with soil from other depth intervals.



Care must be taken to prevent soil which does not
represent the sampled interval form being
incorporated into the sample. Excess soil should be
carefully wiped from the outside surface of the
sampling tube and the bottom 3 inches of the sample
should be discarded before extruding the sample into
a sample jar.

The amount of sample to be coliected and the proper
sample container type (i.e., glass, plastic), chemical
preservation, and storage requirements are dependent
upon the parameter(s) of interest. Guidelines for the
containment, preservation, handling and storage of
. soil-gas samples are described in ERT SOP #2042,
Soil-Gas Sampling.

Obtaining sufficient volume of soil for multiple
analyses from one sample location may present a
problem. The Geoprobe™ soil sampling system
recovers a limited volume of soil and it is not possible
to reenter the same hole and collect additional soil.
When multiple analyses are to be performed on soil
samples collected with the Geoprobe™, it is important
that the relative importance of the analyses be
identified. Identifying the order of importance will
ensure that the limited sample volume will be used for
the most crucial analyses.

50 EQUIPMENT/APPARATUS

Sampling with the Geoprobe™ involves use of the
equipment listed below. Some of the equipment is
used for all sample types, others are specific to soil
(8), soil gas (8G), or groundwater (GW) as noted.

¢ Geoprobe™ sampling device
¢ Threaded probe rods (36", 24", and 12"
lengths)

Drive Caps

Puli Caps

Rod Extractor

Expendable Point Holders
Expendable Drive Points
Solid Drive Points
Extension Rods

Extension Rod Couplers
Extension Rod Handle
Hammer Anvil

Hammer Latch

Hammer Latch Tool

Drill Steels

Carbide-Tipped Drill Bit
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Mill-Slotted Well Point (GW)

Threaded Drive Peint (GW)

Well Mini-Bailer (GW)

Tubing Bottom Check Valve (GW)

3/8" O.D. Low Density Polyethylene Tubing
(GW, SG)

Gas Sampling Adaptor and Cap (SG)
Teflon Tape

Neoprene "O" - Rings (SG)

Vacuum System (mounted in vehicle) (8G)
Piston Tip (S)

Piston Rod (8)

Piston Stop (8)

Sample Tube (11.5" in length) (S}

Vinyl Ends Caps (S)

Sample Extruder (S)

Extruder Pistons (Wooden Dowels) (S)
Wire Brush

Brush Adapters

Cleaning Brush {(Bottle)

- I I - B}
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6.0 REAGENTS

Decontamination scolutions are specified in ERT
SOP #2006, Sampling Equipment Decontamination.

7.0  PROCEDURES

Portions of the following sections have been
condensed from the Model 5400 Geoprobe™
Operations Manual(1). Refer to this manual for more
detailed  information  concerning  equipment
specifications, general maintenance, tools, throttle
control, clutch pump, GSK-58 Hammer, and trouble-
shooting. A copy of this manual will be maintained
with the Geoprobe™ and on file in the Quality
Assurance (QA) office.

7.1  Preparation

1. Determine extent of the sampling effort,
sample mairices to be collected, and types
and amounts of equipment and supplies
required to complete the sampling effort.

2. Obtain and organize necessary sampling and
monitoring equipment.

3. Decontaminate or pre-clean equipment, and
ensure that it is in working order,

4. Perform a general site survey prior to site



7.2

entry in accordance with the site-specific
Health and Safety Plan.

Use stakes or flagging to identify and mark
all sampling locations. All sample locations
should be cleared for utilities prior to
sampling.

Setup of Geoprobe™
Back carrier vehicle to probing location,
Shift the vehicle to park and shut off ignition.

Set parking brake and place chocks under
rear tires.

Attach exhaust hoses so exhaust blows
downwind of the sampling location (this is
particularly important during soil gas
sampling).

Start engine using the remote ignition at the

Geoprobe™ operator position.

Activate hydraulic system by turning on the
Eiectrical Control Switch located on the
Geoprobe™ electrical control panel (Figure
1, Appendix A). When positioning the
probe, always use the SLOW speed. The
SLOW speed switch is located on the

hydraulic control panel (Figure 2, Appendix.

A).

Important: Check for clearance on
vehicle roof before folding Geoprobe™ out
of the carrier vehicle.

Laterally extend the Geoprobe™ from the
vehicle as far as possible by pulling the
EXTEND control lever toward the back of
the vehicle while the Geoprobe™ is
horizontal.

Using the FOOT control, lower the Derrick
Slide so it is below cylinder (A) before
folding the Geoprobe™ out of the carrier
vehicle (Figure 3, Appendix A). This will

- ensure clearance at the roof of the vehicle.

Use the FOLD, FOOT, and EXTEND
controls to place Geoprobe™ to the exact

10.

probing location. Never begin probing in the
fully extended position.

Using the FOLD control, adjust the long axis
of the probe cylinder so that it is
perpendicular  (visually) to the ground
surface.



11.

12.

7.3

Using the FOOT control, put the weight of
the vehicle on the probe unit. Do not raise
the rear of the vehicle more than six inches.

Important: Keep rear vehicle wheels on
the ground surface when transferring the
weight of the vehicle to the probe unit
Otherwise, vehicle may shift when
probing begins.

When the probe axis is vertical and the
weight of the vehicle is on the probe unit,
probing is ready to begin.

Drilling Through Surface
Pavement or Concrete

Position carrier vehicle to drilling location,
Fold unit out of carrier vehicle.

Deactivate hydraulics.

Insert carbide-tipped drill bit into hammer.

Activate HAMMER ROTATION control by
turning knob counter-clockwise (Figure 4,
Appendix A). This allows the drill bit to
rotate when the HAMMER confrol is
pressed.

Press down on HAMMER control to activate
counterclockwise rotation,

Both the HAMMER control and the PROBE
control must be used when drilling through
the surface (Figure 4, Appendix A). Fully
depress the HAMMER control, and.
incrementally lower the bit gradually into the
pavement by periodically depressing the
PROBE controi.

When the surface has been penetrated, turn
the HAMMER Control Valve knob
clockwise to deactivate hammer rotation and
remove the drill bit from the HAMMER.

Important: Be sure to deactivate the
rotary action before driving probe rods.
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Probing

Position the carrier -vehicle to the desired
sampling location and set the vehicle parking
brake.

Deploy Geoprobe™ Sampling Device.
Make sure the hydraulic system is turned off.

Lift up latch and insert hammer anvil info
hammer - push latch back in (Figure 5,
Appendix A).

Thread the drive cap onto the male end of the
probe rod.

Thread an expendable point holder onto the
other end of the first probe rod.

Slip an expendable drive point into point
holder. :

Position the leading probe rod with
expendable drive point in the center of the
derrick foot and directly below the hammer
anvil.

Important: Positioning the first probe rod
is critical in order to drive the probe rod
vertically. Therefore, both the probe rod
and the probe cylinder shaft must be in
the vertical position (Figure 6, Appendix
A).

To begin probing, activate the hydraulics and
push the PROBE Control downward. When
advancing the first probe rod, always use the
SLOW speed. Many times the probe rods
can be advanced using only the weight of the
carrier vehicle. When this is the case, only
the PROBE control is used.

Important: When advancing rods, always
keep the probe rods parallel to the probe
cylinder shaft (Figure 6, Appendix A)
This is dome by making minor
adjustments with the FOLD control
Failure to keep probe rods parallel fo
probe cylinder shaft may result in broken
rods and increased difficulty in achieving
desired sampling depth.
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Probing - Percussion Hammer

The percussion hammer must be used in sitnations
where the weight of the vehicle is not sufficient to
advance the probe rods.

1.

7.6

Make sure the Hammer Rotation Valve is
closed.

Using the PROBE control to advance the rod,

press down the HAMMER control to allow

percussion to drive the rods (Figure 2,

. Appendix A).

Important: Always keep static weight on
the probe rod or the rod will vibrate and
chatter while you are hammering, causing
rod threads to fracture and break.

Keep the hammer tight to the drive cap so the
rod will not vibrate,

Periodically stop hammering and check if the
probe rods can be advanced by pushing only.

‘Any time the downward progress of the

probe rods is refused, the derrick foot may
lift off of the ground surface. When this
happens, reduce pressure on the PROBE
contrel. Do not allow the foot to rise mere
than six inches off the ground or the vehicle's
wheels may lift off the ground surface,

_causing the vehicle to shift (Figure 6,

Appendix A).

As the derrick foot is raised off the ground
surface, the probe cylinder may not be in a
perpendicular position. If this happens, use
the FOLD control to correct the probe
cylinder position.

Probing - Adding Rods

Standard probe rods are three feet in length.
If the desired depth is more than three feet,
another rod must be threaded onto the rod
that has been driven into the ground. In
order to ensure a vacuum-tight seal (soil-gas
sampling), two wraps of teflon tape around
the thread is recommended.

Using the PROBE control, raise the probe

7.7

cylinder as high as possible.

Important: Always deactivate hydraulics
when adding rods.

Deactivate hydraulics.

Unthread the drive cap from the probe rod
that is in the ground.

Wrap teflon tape around the threads.

Thread the drive cap onto the male end of the
next probe rod to be used.

After threading the drive cap onto the rod to
be added, thread the rod onto the probe rod
that has been driven into the ground. Make
sure threads have been teflon taped.
Continue probing.

Continue these steps until the desired
sampling depth has been reached.

Probing/Pulling Rods

Once the probe rods have been driven to
depth, they can also be pulled using the

Geoprobe™ Machine.

Turn off the hydraulics.

Lift up latch and take the hammer anvil out
of the hammer.

Replace the drive cap from the last probe rod
driven with a pull cap.

Lift up the hammer latch.
Activate the hydraulics.

Hold down on the PROBE control, and move
the prebe cylinder down until the latch can
be closed over the pull cap.

Important; If the latch will not close over
the pull cap, adjust the derrick assembly
by using the extend contrel. This will
allow you to center the pull cap directly
below the hammer latch.
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Retract the probe rods by pulling up on the
PROBE control.

Important: Do not raise the probe
cylinder all the way when pulling probe
rods or it will be impeossible to detach a
rod that has been pulled ont. However, it

. i3 necessary to raise the probe cylinder far

enough to allow the next probe section to
be pulled.

After retracting the first probe rod, lower the
probe cylinder only slightly to ease the
pressure off of the hammer latch.

Attach a clamping device to the base of the
rods where it meets the ground to prevent
rods from falling back into the hole,

Raise the hammer latch.

Hold the PROBE control up and raise the
probe cylinder as high as possible.

Unthread the pull cap from the retracted rod.
Unthread the retracted rod.

Thread the pull cap onto the next rod that is
to be pulled.

Continue these steps until all the rods are
retracted from the hole.

Decontaminate all portions of the equipment
that have been in contact with the soil, soil
gas and groundwater.
Soil-Gas  Sampling  Without
Interior Tubing

Follow procedures outlined in Sections 7.1
through 7.6.

Remove hammer anvil from hammer.
Thread on pull cap to end of probe rod.
Retract rod approximately six inches.
Retraction of the rod disengages expendable

drive point and allows for soil vapor to enter
rod.

10.

11.
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Unthread puli cap and replace it with a gas
sampling cap. Cap is furnished with barbed
hose connector.

Important: Shut engine off before taking
sample (exhaust fumes can cause fanlty
sample data).

Turn vacuum pump on and allow vacuum to
build in tank. '

Open line control valve. For each rod used,
purge 300 liters of volume. Example: Three
rods used = 900 liters = .900 on gauge.

After achieving sufficient purge volume,
close valve and allow sample line pressure
gauge to return to zero. This returns sample
train to atmospheric pressure.

The vapor sample can now be taken.

1. Pinch hose near gas sampling cap to
prevent any outside vapors from
entering the rods.

2, Insert syringe needle into center of
barbed hose connector and
withdraw vapor sample.

To maintain suction at the sampling location,
periodically drain the vacuum tank.

To remove rods, follow procedures outlined
in Section 7.7. .

Soil-Gas Sampling With Post-Run
Tubing (PRT)

Follow procedures outlined in Sections 7.1
through 7.6.

Retract rod approximately six inches.
Retraction of rod disengages expendable
drive point and allows for soil vapor to enter
rod.

Remove pull cap from the end of the probe
rod.

Position the Geoprobe™ to allow room to
work.
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Secure PRT Tubing Adapter with "O" - Ring
to selected tubing.

Insert the adapter end of the tubing down the
inside diameter of the probe rods.

Feed the tubing down the hole until it hits
bottom on the expendable point holder, Cut
the tubing approximately two feet from the
top probe rod.

. Grasp excess tubing and apply some

downward pressure while turning it in a
counter-clockwise motion to engage the
adapter threads with the expendable point
holder.

Pull up lightly on the tubing to test
engagement of threads.

Connect the outer end of the tubing to silicon
tubing and vacuum hose {or other sampling
apparatus).

Follow the appropriate sampling procedure
(ERT SOP #2042, Soil Gas Sampling) to
collect a soil-gas sample.

After collecting a sample, disconnect the
tubing from the vacuum hose or sampling
system.

Pull up firmly on the tubing until it releases
from the adapter at the bottom of the hole.

Extract the probe rods from the ground and
recover the expendable point holder with the
attached adapter.

Inspect the "O"-ring at the base of the
adapter to verify that proper sealing was
achieved during sampling. The "Q"-ring
should be compressed.

Note: If the "O"-ring is not compressed,
vapors from within the probesections may
kave been collected rather than vapors

‘from the intended sample interval.

Soil Sampling

Follow procedures outlined in Sections 7.1

10.

11.

12.

13.

through 7.6.

Assemble soil-sampling tube.

1. Thread piston rod into piston tip.

2. Insert piston tip into sampie tube,
seating piston tip into cutting edge
of sample tube.

3. Thread drive head into threaded end
of sample tube.

4. Thread piston stop pin into drive

head. Stop pin should be tightened
with wrench so that it exerts
pressure against the piston rod.

Attach assembled sampler onto leading probe
rod.

Drive the sampler with the attached probe
rods to the top of the interval to be sampled.

Move probe unit back from the top of the
probe rods to allow work room.

Remove drive cap and lower extension rods
into inside diameter of probe rods using
couplers to join rods together.

Attach extension rod handle to top extension
rod.

Rotate extension rod handle clockwise until
the leading extension rod is threaded into the

piston stop in downhole.

Continue to rotate extension rod handle

‘clockwise until reverse-threaded stop-pin has

disengaged from the drive head.

Remove extension rods and attached stop-pin
from the probe rods.

Replace drive cap onto top probe rod.

Mark the top probe rod with a marker or tape
at the appropriate distance above the ground
surface (dependent on sample tube length),

Drive probe rods and sampler the designated
distance. Be careful not to overdrive the
sampler which could compact the soil sample
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in the tube, making it difficult to
extrude. '

Important: Documentation of sample
location should include both surface and
subsurface identifiers. Example: Correct
Method - Sample Location $-6, 12.0" -
13.0'. Incorrect Method - Samplk
Location S-6, 12.0".

Retract probe rods from the hole and recover
the sample tube. Inspect the sample tube to
confirm that a sample was recovered.

Disassemble sampler. Remove all parts.

Position extruder rack on the foot of the
Geoprobe™ derrick.

Insert sample tube into extruder rack with the
cutting end up.

Insert hammer anvil into hammer.

Paosition the extruder piston (wood dowel)
and push sample out of the tube using the
PROBE control on the Geoprobe™. Collect
the sample as it is extruded in an appropriate
sample container.

Caution: use care when performing this

‘task, Apply downward pressure

gradually, Use of excessive force could
result in injury to operator or damage to
tools. Make sure proper diameter
extruder piston is used.

To remove rods follow procedures outlined
in Section 7.7,

Groundwater Sampling

Follow Sections 7.1 thorough 7.6 with the
following exception: the Mill-Slotted Well
Rod with attached threaded drive point
should be the first section probed into the
ground. Multiple sections of mill-slotted
well rods can be used to provide a greater
vertical section inte which groundwater can
flow. :

Probe to a depth at which groundwater is

8.0

expected.

Remove Drive Cap and insert an electric
water-level indicator to determine if water
has entered the slotted sections of probe rod.
Refer to ERT SOP #2043, Water Level
Measurement, to determine water level.

If water is not detected in the probe rods,
replace the drive cap and continue probing.
Stop after each additional probe length and
determine if groundwater has entered the
slotted rods.

After the probe rods have been driven into
the saturated zone, sufficient time should be
allowed for the water level in the probe rods

‘to stabilize.

Note: It will be difficult if not impossible
to collect a groundwater sample in aquifer
material smalk enough to pass through the
slats (<0.02 inch diameter).

Groundwater samples may be collected with
the 20-mL well Mini-Bailer or a pumping
device. If samples are being collected for
volatile organic analysis (VOA), the 20-mL
Well Mini-Bailer should be used. If samples
are being collected for a variety of analyses,
VOA samples should be collected first using
the bailer. Remaining samples can be
collected by pumping water to the surface.
Withdrawing water with the pump is more
efficient than collecting water with the 20-
mL well Mini-Bailer,

Important: Documentation of sample
location should include both surface and
subsurface identifiers. Example: Sample
Location GW-6,17'-21" bgs, water level in
probe rods is 17 feet bgs, and the leading
section of probe rod is 21 feet bgs. The
water sample is from this zone, not from
17 feet bgs or 21 feet bgs.

Remove rods following procedures outlined
in Section 7.7. :

CALCULATIONS

Calculating Vapor Purge Volume for Soil-Gas
Sampling without Interior Tubing



Volume of Air to be Purged (Liters) =

Number of Rods in the Ground

Volume in Liters/1000 =
Vacuum Pump Instrument Gauge

Reading

300 x

on
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9.0 QUALITY ASSURANCE/
QUALITY CONTROL

The following general QA procedures apply:

1. All data must be documentéd on field data

sheets or within site logbooks.

2. All instrumentation must be operated in
accordance with operating instructions as

supplied by the manufacturer,

otherwise specified in the work plan.
Equipment checkout and calibration

activities ~ must  occur  prior

sampling/operation and they must be

documented.

10.0 DATA VALIDATION

This section is not applicable to this SOP.

11.0. HEALTH AND SAFETY

‘When working with potentially hazardous materials,
follow U.S. EPA, OSHA and the REAC site specific
Health and Safety Plan. The following is a list of
health and safety precautions which specifically apply

to Geoprobe™ operation.

1. Always put vehicle in "park”, set emergency
the brake, and place chocks under the tires,

before engaging remote ignition.

2. If vehicle is parked on a loose or soft surface,
do not fully raise rear of vehicle with probe

foat, as vehicle may fall or move.

3. Always extend the probe unit out from the
vehicle and deploy the foot to clear vehicle
roof line before folding the probe unit out.

4. Operators should wear OSHA approved
steel-toed shoes and keep feet clear of probe
foot.

5. Operator should wear ANSI approved hard
hats.



10.

11.
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13,

14.

Only one person should operate the probe
machine and the assemble or disassemble
probe rods and accessories.

Never place hands on top of a rod while it is
under the machine.

Turn off the hydraulic system while changing
rods, inserting the hammer anvil, or attaching
accessories.

Operator must stand on the control side of
the probe machine, clear of the probe foot
and mast, while operating controls.

Wear safety glasses at all times during the
operation of this machine.

Never continue to exert downward pressure
on the probe rods when the probe foot has
risen six inches off the ground.

Never exert enough downward pressure on a
probe rod so as to lift the rear tires of the
vehicle off the ground.

Always remove the hammer anvil or other
tool from the machine before folding the

machine to the horizontal position:

The wvehicle catalytic converter is hot and

‘may present a fire hazard when operating

over dry grass or combustibles.
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15.

16.

17.

18.

19.

12.0

Geoprobe™ operators must wear ear
protection. OSHA approved ear protection
for sound levels exceeding 85 dba is
recommended.

Locations of buried or underground utiiities
and services must be known before starting
to drill or probe. .

Shut down the hydraulic system and stop the
vehicle engine before attempting to clean or
service the equipment.

Exercise extreme caution when using
extruder pistons (wooden dowels) to extrude
soil from sample tubes. Soil in the sample
tube may be compacted to the point that the
extruder piston will break or shatter before it
will push the sample out.

A dry chemical fire extinguisher (Type ABC)
should be kept with the vehicle at all times.

REFERENCES

Model 5400 Geoprobe™ Operations Manual. '
Geoprabe™ Systems, Salina, Kansas. July
27, 1990.

Geoprobe™ Systems - 1995-96 Tools and
Equipment Catalog.
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FIGURE 1. Electrical Control Panel
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FIGURE 2. Hydraulic Control Panel
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FIGURE 3. Deployment of Geoprobe™ from Sampling Vehicle
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FIGURE 4. Geoprobe™ Setup for Drilling Through Concrete and Pavement
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FIGURE 5. Inserting Hammer Anvil
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FIGURE 6. Probe Cylinder Shaft and Probe Rod - Parallel and Vertical
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